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Public  Involvement 


Introduction 


Prior  to 
Publication  of 
the  Draft 
Environmental 
Impact 
Statement 


On  May  8,  1991,  the  Forest  Service  published  its  intent  to  prepare 
an  environmental  impact  statement  on  management  for  the  northern 
spotted  owl  in  Washington,  Oregon,  and  California  (Federal  Register 
56:  21354-21355). 

This  action  was  taken  in  response  to  a  court  order  from  U.S.  District 
Court  Judge  William  Dwyer  pertaining  to  the  lawsuit  Seattle  Audubon 
Society,  et  al.  v.  Evans,  et  al.  ( SAS  v.  Evans).  Judge  Dwyer  ordered 
the  Forest  Service  to  complete  the  environmental  impact  statement 
process  and  implement  a  decision  by  March  5,  1992. 


The  public  was  invited,  through  the  Federal  Register  Notice,  to  submit 
comments  on  the  scope  of  the  analysis  through  June  7,  1991.  Three 
letters  of  comment  were  received  by  June  7,  and  two  additional  letters 
were  received  in  August. 

Letters  soliciting  comments  were  mailed  to  the  appellants  and 
intervenors  in  the  SAS  v.  Evans  court  case.  One  response  was  received. 

In  addition  to  soliciting  public  comments,  the  interdisciplinary  team 
preparing  this  document  used  scoping  information  on  this  issue  which 
had  been  generated  through  other  sources.  Those  include: 

•  Final  Supplement  to  the  Environmental  Impact  Statement  to  the 
Regional  Guides  in  1988, 

•  Forest  Plans  on  17  National  Forests,  and 

•  Interagency  Scientific  Committee  Report  in  1990. 

The  scoping  done  in  the  preparation  of  these  management  planning 
efforts  has  been  relied  upon  in  the  preparation  of  this  environmental 
impact  statement. 
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Publication  of 
the  Draft 
Environmental 
Impact 
Statement 


After 

Publication  of 
the  Final 
Environmental 
Impact 
Statement 


The  Draft  Environmental  Impact  Statement  was  published  and 
distributed  to  the  public  beginning  September  27,  1991. 

Over  1,417  copies  of  the  complete  Draft  Environmental  Impact 
Statement  including  maps,  and  over  6000  copies  of  the  shorter  27  page 
summary  were  mailed  to  interested  publics. 

Three  months  were  allotted  for  receipt  of  public  comments  on  the  Draft. 
The  comment  deadline  was  December  27,  1991.  In  total  5,225  separate 
pieces  of  mail  were  received  during  the  public  comment  period  (see 
Appendix  L). 

During  the  public  comment  period,  informational  briefings  were  held  in 
Washington  D.C.;  Olympia,  WA;  Salem,  OR;  and  Sacramento,  CA. 

Three  public  hearings  were  held  in  the  following  locations  to  facilitate 
public  comment: 

•  Olympia,  WA  -  October  15,  1991 

•  Salem,  OR  -  October  17,  1991 

•  Redding,  CA  -  October  21,  1991 

Over  1000  people  attended  these  hearings,  145  of  which  presented  oral 
testimony  for  the  official  record  at  the  hearings.  These  comments  were 
included  in  the  comment  analysis  process  addressed  in  Appendix  L. 

This  Final  Environmental  Impact  Statement  was  delivered  to  the 
Environmental  Protection  Agency  on  January  24,  1992,  for  inclusion 
in  the  January  31,  1992,  Federal  Register  publication.  The  Final 
Environmental  Impact  Statement  was  mailed  to  commenting  agencies 
and  the  public  on  January  24,  1992.  See  the  Distribution  List  section  in 
this  document  for  specific  information  on  the  mailing  process. 

The  Record  of  Decision  will  be  signed  by  the  Secretary  of  Agriculture 
no  earlier  than  March  2,  1992.  Written  comments  relative  to  the  Final 
Environmental  Impact  Statement  may  be  submitted  in  accordance  with 
instructions  listed  in  the  Summary  of  this  document. 
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Appendix  B 
Analytical  Models 


Contents  of 
this  Appendix 


Part  1:  Data 
Compilation 


This  appendix  is  divided  into  six  parts.  Part  one  explains  the  methods 
used  to  compile  base  acreages  and  owl  numbers  for  this  analysis.  The 
second  part  documents  the  analysis  used  to  calculate  allowable  sale 
quantity  (ASQ)  figures  for  each  alternative.  The  third  part  describes 
the  IMPLAN  model  used  to  estimate  employment  and  income  figures. 
The  fourth  part  describes  the  Timber  Assessment  Market  Model 
(TAMM)  used  in  analyzing  the  impacts  on  timber  markets.  The  fifth 
part  discusses  modeling  for  habitat  capability.  And  the  sixth  part 
describes  spotted  owl  habitat  calculations. 


The  data  necessary  to  prepare  this  environmental  impact  statement 
were  obtained  through  the  construction  of  a  Geographic  Information 
System  (GIS)  data  base.  This  spatial  data  base  contains  14  layers  of 
information  covering  the  17  National  Forests  in  Washington,  Oregon, 
and  California  included  in  this  analysis.  Most  of  the  coverages  were 
provided  by  the  Forests  in  GIS  format. 

This  task  was  not  completed  in  time  to  be  used  for  the  Draft 
Environmental  Impact  Statement.  Data  needed  for  analysis  and 
modeling  for  the  Draft  were  obtained  from  Forest  specialists  and  Forest 
Plan  documents. 

The  process  of  validation  and  correction  of  the  GIS  data  for  use  with 
the  Final  Environment  Impact  Statement  clarified  and  standardized 
coverage  definitions  in  order  to  obtain  consistency  across  Forest 
boundaries.  Maps  of  the  final  GIS  coverages,  along  with  total  acres, 
were  reviewed  and  approved  by  Forest  personnel.  Corrections  were 
made  to  the  data  base.  Attributes  in  the  coverages  were  recoded  so  that 
each  Forest’s  coverages  contained  values  compatible  with  those  of  other 
Forests. 

The  data  base  used  for  this  environmental  impact  statement  consists  of 
coverages  for  each  of  the  17  National  Forests  included  in  this  analysis 
containing: 
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•  Administrative  Boundary 

•  Congressionally  Designated  Reserved  Areas 

•  Spotted  Owl  Habitat  Areas  (SOHAs) 

®  Habitat  Conservation  Areas  (HCAs) 

•  Critical  Habitat  Units  (CHUs)  (August  13,  1991,  release) 

•  Critical  Habitat  Units  (CHUs)  (Final  rule) 

•  Northern  Spotted  Owl  Locations 

•  Northern  Spotted  Owl  Habitat  (as  defined  by  Forest  personnel) 

•  Management  Areas  for  the  Multi- Resource  Strategy  (Alternative  E) 

•  Lands  Tentatively  Suitable  for  Timber  Management 

•  Lands  Suitable  for  Timber  Management 

•  Northern  Spotted  Owl  Physiographic  Provinces 

•  Northern  Spotted  Owl  Range 

•  Areas  of  Concern  for  the  Northern  Spotted  Owl 

In  order  to  get  a  more  efficient  data  set  for  use  in  analysis,  the 
interdisciplinary  team  sampled  the  GIS  layers  with  a  grid  representing 
40-acre  cells  and  loaded  the  resulting  file  into  tabular  data  bases.  This 
sampled  data  base  represented  all  of  the  GIS  layers  in  a  fashion  that  the 
interdisciplinary  team  could  use  for  rapid  analysis  of  queries  that  did 
not  require  spatial  display. 


Part  2: 
Analytic 
Model  Used 
for 

Determining 

Harvest 

Volume 


In  general,  the  determination  of  various  Forests’  annual  harvest  volumes 
was  made  based  on  existing  Draft  or  Final  Forest  Plans.  These  volumes 
were  figured  by  eliminating  most  management  activities,  such  as  timber 
harvest  or  facilities  and  road  construction,  from  the  designated  areas 
managed  primarily  for  spotted  owl  habitat.  The  same  computer  model 
that  was  used  in  developing  each  Forest  Plan  was  used  on  most  Forests 
to  obtain  an  estimate  of  the  new  mix  of  resource  allocations,  outputs, 
and  values  based  on  this  new  allocation  and  all  previous  objectives  and 
constraints. 


Each  National  Forest  included  in  this  analysis  has  completed  or  is 
working  on  a  Forest  Land  and  Resource  Management  Plan,  including 
an  environmental  impact  statement,  that  sets  management  direction  for 
all  Forest  resources.  Forest  planning  is  an  extremely  complex  process. 

A  substantial  amount  of  information  and  interdependent  decisions 
was  considered  before  a  management  plan  alternative  was  selected. 

The  selected  alternative  was  the  one  which  best  addressed  the  issues, 
concerns,  and  opportunities  that  were  identified  at  the  beginning  of  the 
planning  process.  Several  interrelated  computer  models  and  analytical 
tools  have  been  developed  to  help  determine  the  decision  space  within 
which  alternatives  can  be  developed,  and  to  evaluate  their  associated 
outputs  and  effects.  These  tools  are  also  helpful  in  determining 
the  most  efficient  means  of  meeting  the  goals  and  objectives  of  the 
alternatives. 

The  major  forest  planning  model  used  by  National  Forests  today 
is  called  FORPLAN:  an  acronym  for  FORest  PLANning  model. 
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FORPLAN  is  a  linear  programming-based  computer  modeling  system. 

It  consists  of  three  components: 

•  A  matrix  generator  to  translate  the  interdisciplinary  team’s  input  into 
the  proper  format  for  use  by  the  linear  programming  component. 

•  A  linear  programming  solution  system  (FMPS:  Functional 
Mathematical  Programming  System). 

•  A  report  writer  to  translate  the  linear  programming  solution  into 
useful  information  for  decision  making. 

Linear  programming  is  a  mathematical  modeling  technique  used  to  solve 
a  series  of  simultaneous  linear  equations,  such  that  one  criterion  is 
maximized  or  minimized,  subject  to  meeting  all  specified  constraints. 
Pertinent  information  about  the  Forest  must  be  translated  into  linear 
equations  in  order  to  apply  linear  programming  to  the  planning 
problem.  This  task  was  performed  by  the  interdisciplinary  team. 

Each  Forest’s  FORPLAN  model  was  specifically  designed  to  aid 
the  interdisciplinary  team  in  analyzing  how  the  various  alternatives 
addressed  the  identified  issues,  concerns,  and  opportunities. 

Each  Forest  was  divided  into  “analysis  areas.”  These  are  tracts  of 
land  with  relatively  homogeneous  responses  to  management  activities 
in  terms  of  the  outputs  and  effects  that  are  being  analyzed  in  the 
FORPLAN  model.  These  areas  are  non-contiguous.  A  given  analysis 
area  can  consist  of  a  number  of  tracts  of  land  scattered  across  the 
Forest.  Some  difficulty  can  arise  when  modeling  spatially-based 
parameters  such  as  spotted  owl  habitat  areas.  These  spatial  areas 
are  first  ‘defined’  by  allocating  them  to  appropriate  analysis  areas. 
Resultant  bias  is  minimized  through  calibration  runs  prior  to  the 
analysis  of  alternatives. 

Management  prescriptions  were  developed  to  represent  alternative  ways 
of  managing  portions  of  the  Forest.  These  prescriptions  are  unique 
combinations  of  scheduled  activities  and  practices. 

The  application  of  management  prescriptions  to  analysis  areas  results  in 
various  streams  of  costs,  resource  outputs,  and  associated  benefits  over 
time.  These  were  estimated  by  the  interdisciplinary  team.  FORPLAN’s 
matrix  generator  translated  these  factors  into  coefficients  for  the  linear 
programming  model. 

Management  prescriptions  are  allocated  to  analysis  areas  by  FORPLAN, 
resulting  in  various  mixes  of  goods  and  services.  The  mix  of  goods  and 
services  and  the  timing  with  which  they  are  produced  depends  on  the 
constraints  applied  and  the  objective  function  specified.  Constraints 
could  be  in  the  form  of  land  allocations  (e.g.,  a  certain  portion  of  the 
Forest  must  be  assigned  to  a  dispersed,  non-motorized  management 
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prescription),  output  levels  (e.g.,  a  certain  number  of  acres  of  old-growth 
forest  must  exist),  input  levels  (e.g.,  budget  cannot  exceed  a  certain 
amount),  or  fluctuation  in  output  levels  (e.g.,  the  timber  harvested  in 
one  decade  cannot  be  more  than  the  amount  harvested  in  a  subsequent 
decade).  The  objective  function  is  one  criterion  (e.g.,  maximization 
of  present  net  value)  which  is  optimized  subject  to  first  meeting  all 
constraints. 

Alternative  A  of  this  environmental  impact  statement  requests  the 
current  direction  under  Final  or  Draft  Forest  Plans.  Forest  outputs 
are  the  same  as  in  those  Forest  Plans  with  very  minor  exceptions 
of  corrections  or  adjustments.  Because  Alternatives  B,  C,  and  D 
significantly  change  some  outputs,  notably  allowable  sale  quantity 
(ASQ)  which  is  a  key  issue  in  this  analysis,  Forests  were  asked  to 
run  their  FORPLAN  model  for  each  alternative  using  the  following 
modeling  assumptions: 

•  All  alternatives  -  maintain  the  same  objective  function  (typically 
maximize  present  net  value  subject  to  meeting  all  constraints)  as  in 
the  Final  Forest  Plan. 

•  Alternative  A  -  Final  Forest  Plans,  or  estimate  as  to  what  Alternative 
A  would  have  been  before  May  1990,  with  Spotted  Owl  Habitat  Areas 
in  place  and  managed  according  to  the  Regional  Guides. 

•  Alternatives  B,  C,  and  D  -  all  designated  areas  managed  primarily  for 
spotted  owl  habitat  (see  Chapter  2)  are  designated  as  “no  scheduled 
harvest”.  Remaining  lands  managed  for  timber  production  must  be 
managed  to  achieve  or  maintain  at  least  50  percent  of  the  area  in 
stands  11  inches  or  more  in  diameter  with  over  40  percent  canopy 
closure  (the  50-11-40  rule). 

•  Alternative  D  -  the  portion  of  the  designated  areas  managed 
primarily  for  owl  habitat  that  is  outside  of  the  Interagency  Scientific 
Committee’s  recommended  Habitat  Conservations  Areas  (HCAs) 
contributes  to  meeting  the  50-11-40  rule. 

•  Alternative  E  -  Deferred  and  Reserved  Multiple-Pair  Areas  (MPAs) 
are  designated  as  “no  scheduled  harvest”.  Research  MPAs  must 
retain  at  least  80  percent  of  the  nesting,  roosting,  and  foraging 
habitat  that  would  be  present  if  the  area  were  deferred.  Connecting 
Habitat  must  be  maintained  at  30  to  50  percent  nesting,  roosting, 
and  foraging  habitat.  At  least  40  percent  of  the  Owl  Management 
Zone  areas  outside  these  categories  must  be  managed  to  achieve  or 
maintain  at  least  40  percent  canopy  cover  and  an  average  of  greater 
than  20  feet  of  clearance  under  the  canopy. 
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Other  Modeling  Considerations 

50-11-40  (Alts.  B,  C,  and  D)  and  40-20’-40  (Alt.  E)  Rules. 

Because  of  the  spatial  nature  of  these  dispersal  habitat  rules,  these 
‘constraints’  were  not  always  modeled  within  the  FORPLAN  linear 
program.  Some  Forests  elected  to  run  their  FORPLAN  models 
without  the  50-11-40  or  40-20’-40  rules.  They  then,  manually  and  with 
planning  data  base  maps,  allocated  the  resultant  harvest  schedules  to 
actual  quarter  townships  or  watersheds  as  required  and  determined 
what  adjustments  in  timing  or  harvest  rates  were  needed  to  meet 
the  standard.  Because  management  practices  for  maintaining  visual 
resources,  serai  stage  diversity,  etc.  also  constrain  harvest  timing  and 
rate,  the  effect,  in  both  timing  and  magnitude,  of  such  constraints  is 
well  understood.  Forests  were  generally  able  to  determine  the  effect  of 
these  rules  on  ASQ  without  having  to  complete  this  analysis  entirely 
within  FORPLAN. 


California  Alternative  A  Models 

The  13  National  Forests  in  Oregon  and  Washington  included  in  this 
analysis  have  all  completed  Forest  Plans  and  have  maintained  the 
FORPLAN  model  constraint  and  data  set  relative  to  their  Forest  Plans, 
so  that  additional  runs  and  comparisons  are  possible.  The  four  northern 
California  National  Forests  included  in  this  analysis  are  working  on 
Forest  Plans  at  this  time.  For  consistency,  Alternative  A  considers  what 
the  Forest  Plans  were  expected  to  look  like  early  in  1990.  Because  these 
Forest  Plans  are  not  final,  their  model  was  not  maintained  at  that  time 
but  is  still  evolving  with  their  planning  effort.  For  some  of  the  Forests 
no  exact  model  of  Alternative  A  exists.  This  brings  up  two  factors  the 
reader  should  be  aware  of:  1)  -  Some  parameters  have  been  prorated 
from  existing  FORPLAN  runs  as  closely  matching  Alternative  A  as 
possible,  and  2)  -  Alternatives  B,  C,  D  and  E  are  based  on  more  recent 
models  that  consider  some  additional,  newer  information,  such  as  that 
on  the  needs  of  furbearers,  with  the  result  that  ASQ  reductions  between 
Alternative  A  and  the  other  alternatives  for  the  northern  California 
National  Forests  are  not  entirely  attributable  to  spotted  owls.  Some 
of  those  reductions  are  likely  to  be  present  in  their  Final  Forest  Plans 
regardless  of  the  alternative  selected  here.  The  differences  are  consistent 
with  past  analysis. 


Potential  Volume  Bias 

As  discussed  above,  areas  with  similar  attributes  are  grouped  into 
analysis  areas  in  FORPLAN.  Because  timber  stands  are  variable,  they 
are  grouped  into  several  different  FORPLAN  analysis  areas  depending 
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upon  stand  parameters  such  as  volume  per  acre,  species,  and  age. 
Spotted  owl  habitat  corresponds  to  the  older,  higher  volume  analysis 
areas.  However,  even  within  an  analysis  area  there  is  a  range  of  volume 
levels.  Designated  areas  managed  primarily  for  spotted  owl  habitat 
tend  to  take  the  higher  volume  portion  of  the  analysis  area.  The  result 
can  be  that  the  actual  volume  for  the  portion  of  the  analysis  area  still 
available  for  timber  management  is  lower  than  the  inventory  volumes 
for  that  analysis  area  listed  in  the  Forest  Plan.  If  such  a  bias  exists,  all 
alternatives  will  actually  yield  lower  ASQs.  The  bias  would  be  similar  in 
all  alternatives  and  would  not  affect  their  relationship  with  each  other. 

If  such  a  bias  is  found  on  a  particular  National  Forest,  that  Forest 
has  the  option  of  amending  its  Forest  Plan  at  that  time  to  reflect  the 
reduction. 

Forest  Regulation  and  One  Reason  for  the  Use  of 
Regeneration  Harvesting 

Four  to  five  decades  ago,  most  of  the  National  Forests  within  the  range 
of  the  northern  spotted  owl  were  made  up  of  generally  old,  high  volume, 
slow  growing  forest  stands.  Younger  stands,  however,  grow  much  faster 
on  an  annual  basis  and  the  optimum  age  for  harvesting  that  maximizes 
annual  growth  in  the  Douglas-fir  forest  type  is  less  than  100  years. 

Under  the  Forest  Service  policy  of  non-declining  flow,  planned  harvest 
rates  must  not  exceed  the  rate  scheduled  for  all  succeeding  decades.  The 
highest  volume  harvest  schedule  occurs  if  younger  stands  were  harvested 
at  the  age  that  maximizes  annual  growth,  while  existing  older  stands 
sustain  the  harvest  level  during  the  time  period  needed  to  grow  the 
younger  regenerated  stands  to  the  optimum  age. 

Thus,  the  future  harvest  schedule  is  dependent  upon  the  future 
availability  of  regenerated  stands,  while  the  current  ASQ  is  dependent 
on  the  availability  of  remaining  older  stands.  The  ASQ  on  most 
National  Forests  is  essentially  the  total  standing  volume  available  now, 
plus  ingrowth,  divided  by  the  number  of  years  until  regenerated  stands 
can  be  harvested. 

Today,  if  all  the  older  stands  remaining  in  areas  managed  at  least  partly 
for  timber  production  became  unavailable  for  harvest,  the  ASQ  would 
drop  toward  zero  for  two  or  three  decades  or  more,  until  harvest  could 
begin  to  take  place  in  the  regenerated  stands  created  over  the  past 
40  to  50  years.  Even  then,  ASQ  would  still  be  significantly  lower  if 
only  because  of  the  reduced  acreage  available  to  the  harvest  schedule. 
Designation  of  previously  scheduled  stands  for  spotted  owl  habitat, 
particularly  heavy  volume  stands,  thus,  has  a  disproportionate  affect  on 
the  ASQ  in  the  first  decade  and  is  one  reason  ASQ  drops  faster  than 
acreage  reductions. 
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Part  3: 
IMPLAN 


IMPLAN  was  the  primary  model  used  to  develop  estimates  of 
employment  and  income.  The  IMPLAN  system  is  a  software  and  data 
base  package  that  scales  down  the  National  input-output  model  of  the 
United  States  economy  built  by  the  U.S.  Department  of  Commerce 
Bureau  of  Economic  Analysis  to  fit  a  desired  group  of  counties. 

IMPLAN  models  are  general  economic  “input-output”  systems  used 
to  estimate  the  economic  consequences  of  delivering  products  to 
meet  demand  by  tracing  supply  requirements  backward  thrcngh  all 
business  linkages.  At  each  stage  of  these  backward  linkages,  persons 
are  employed  to  produce  the  required  products.  IMPLAN  models  are 
usually  constructed  for  a  “local”  economy  (individual  or  groups  of 
counties)  affected  by  the  activities  of  a  particular  National  Forest.  As 
a  result,  not  all  possible  supply  linkages  are  contained  in  these  “local” 
economies.  The  total  number  of  jobs  gained  or  lost  as  a  result  of  various 
levels  of  timber  harvest  from  the  National  Forests  are  estimated  as  the 
sum  of  all  jobs  affected  in  the  “local”  economy  through  the  backward 
supply  linkages  needed  to  deliver  wood  products  to  export  (final) 
demand.  This  includes  the  direct,  indirect,  and  induced  effects. 

The  models  were  used  to  develop  the  relationship  between  the 
processing  of  the  timber  harvest  and  the  total  employment  supported 
by  it.  These  relationships  provide  a  way  to  examine  the  employment 
implications  of  the  expected  harvest.  Two  factors  could  alter  these 
estimates.  First  the  mix  of  future  processing  (lumber,  plywood,  pulp, 
log  exports,  etc.)  is  not  known.  In  addition,  the  multipliers  are  based 
upon  present  production  technology  which  will  continue  to  change  in 
the  future,  changing  the  relationship  between  timber  harvest  and  the 
number  of  jobs  supported.  Improvements  in  processing  efficiency  have 
continually  reduced  the  labor  requirements  per  million  board  feet  of 
timber  and  these  improvements  are  expected  to  continue  into  the  future. 

Estimates  of  timber-generated  employment  for  the  different  alternatives 
were  derived  using  empirical  data  on  the  timber  industry  in  the  Pacific 
Northwest  and  IMPLAN  input-out  models  of  the  regional  economics  in 
the  three  States.  The  IMPLAN  modeling  system  was  developed  by  the 
Forest  Service  to  assess  the  regional  economic  effects  of  changes  in  the 
availability  of  timber. 

IMPLAN  models  trace  the  economic  and  employment  linkages  between 
the  forest  products  industry  and  other  sectors  of  regional  and  national 
economies.  They  portray  the  relationship  between  the  processing  of 
the  timber  harvest  and  the  total  employment  it  supports.  The  timber 
based  employment  estimates  include  jobs  created  directly  in  the  forest 
products  industry,  those  that  are  indirectly  created  in  the  supply 
industries,  and  those  induced  by  changes  in  the  level  of  economic 
activity  as  a  result  of  wage  and  salary  earnings.  Direct  industry  jobs  in 
Standard  Industrial  Classification  (SIC)  24  and  part  of  SIC  26  account 
for  approximately  two  thirds  of  the  total  in  most  cases. 

Revised  IMPLAN  models  were  developed  for  the  Final  Environmental 
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Impact  Statement  and  provided  job  response  coefficients  for  each  of 
the  affected  counties.  These  coefficients  were  applied  to  the  estimated 
timber  harvest  levels  associated  with  each  alternative.  The  resulting 
estimates  of  job  loss  by  county  were  aggregated  to  the  Forest  level  for 
each  alternative. 

The  use  of  the  IMPLAN  model  consisted  of  three  steps:  direct 
employment,  indirect  and  induced  multipliers,  and  job  response 
coefficients. 

1.  Direct  employment  by  sector  was  determined  from  empirical  data. 

2.  Indirect  multiplier  effects  were  determined  using  the  following 
steps. 

Step  One:  Functional  Economic  Areas  (FEAs)  were  identified  by 
grouping  counties  into  trading  areas.  This  resulted  in  16  multiplier 
generation  areas. 

Step  Two:  IMPLAN  models  for  the  16  multiplier  generation  areas 
were  developed. 

Step  Three:  Two  Metropolitan  county  economic  impact  models 
were  developed  using  the  Inter- Industry  Modeling  System  (IMS). 
These  models  removed  the  dominating  metropolitan  economic 
influences  from  IMPLAN  in  timber- dependent  local  economies  for 
King  County  (Seattle)  and  Multnomah  County  (Portland). 

Step  Four:  The  direct  employment  obtained  from  the  empirical 
information  was  run  through  the  IMPLAN  models  for  16  multiplier 
generation  areas  to  estimate  the  indirect  and  induced  effects. 

3.  Job  response  coefficients  were  developed  by  dividing  the  direct, 
indirect,  and  induced  employment  and  income  by  the  volume  of 
timber. 

The  IMPLAN  response  coefficients  used  in  the  Final  Environmental 
Impact  Statement  (Jobs  per  million  board  feet)  are  on  average 
significantly  higher  than  those  used  in  the  Draft.  The  Draft  used  an 
overall  average  employment  multiplier  of  10.6  jobs  per  million  board 
feet.  This  multiplier  included  direct,  indirect  and  induced  employment. 
The  Final  uses  an  average  regional  multiplier  of  approximately  15  jobs 
per  million  board  feet.  The  change  in  multipliers  was  made  in  response 
to  public  comments  received  about  the  Draft  and  reflects  four  changes. 
These  changes  are: 

1.  Inclusion  of  Federal  employment  directly  in  IMPLAN  (which 
accounts  for  2.3  jobs  per  million  board  feet). 
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Part  4: 

Timber 
Assessment 
Market  Model 
(TAMM) 


2.  Use  of  new  procedures  that  links  the  estimates  of  direct 
employment  per  million  board  feet  to  empirical  data  (which  accounts 
for  1.0  jobs  per  million  board  feet). 

3.  Use  of  new  information  on  the  mix  of  uses,  such  as  lumber  and 
veneer,  for  timber  harvested  from  National  Forests  (which  accounts 
for  0.8  jobs  per  million  board  feet). 

4.  Inclusion  in  IMPLAN  of  the  processing  of  chips,  peeler  cores,  and 
other  byproducts  from  plywood  and  saw  mills  (which  accounts  for  0.3 
jobs  per  million  board  feet). 


The  Timber  Assessment  Market  Model  (TAMM)  (Adams  and  Haynes 
1980;  Haynes  and  Adams  1985)  is  the  model  used  to  estimate  the 
market  impacts  of  alternative  Forest  Service  timber  harvest  levels.  The 
model  reports  regional  and  national  effects  on  product  and  timber 
markets.  It  provides  an  integrated  structure  for  considering  the  behavior 
of  prices,  consumption,  and  production  in  both  the  stumpage  and 
product  markets. 

Projections  from  TAMM  reflect  the  consequences  of  balancing  the 
supply  of  timber  and  the  demand  for  the  Anal  products  made  from  that 
timber.  The  projections  recognize  that  production  and  consumption 
are  sensitive  to  both  product  prices  and  production  costs.  They  also 
recognize  that  different  types  of  landowners  have  different  propensities 
for  harvesting  and  managing  their  timberlands.  Private  harvests  are 
treated  as  price  and  inventory  responsive  while  public  harvests  are 
treated  as  fixed  at  predetermined  levels.  TAMM  also  includes  an 
inventory  projection  system  for  private  timberlands. 

In  the  past  decade,  TAMM  has  been  widely  used  within  the  Forest 
Service  and  by  interest  groups  to  estimate  the  market  impacts  of  various 
policies  and  issues.  The  present  version  serves  best  as  an  indicator 
of  long-term  market  trends.  For  example,  in  the  1989  RPA  Timber 
Assessment,  TAMM  was  used  to  make  projections  to  the  year  2040. 

TAMM  was  used  in  this  environmental  impact  statement  to  first 
establish  a  baseline  projection  using  Alternative  A.  Then  Forest  Service 
timber  harvest  levels  were  changed  and  the  market  impacts  were 
estimated  as  changes  from  the  baseline  projection.  In  comparing  the 
alternatives,  more  emphasis  should  be  placed  on  the  difference  from 
the  baseline  projection,  than  on  the  actual  numbers  in  the  projections 
themselves. 
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Part  5: 
Modeling  for 
Habitat 
Capability 


Habitat  capability  for  the  northern  spotted  owl  is  the  capacity  of  a 
given  land  area,  in  a  particular  geographic  location,  to  support  an 
estimated  number  of  pairs  given  predictable  amounts  and  distribution  of 
habitat.  Habitat  capability  is  an  evaluation  of  how  many  spotted  owl 
pairs  a  land  area  might  support;  such  pairs  are  referred  to  as  potential 
pairs  or  pair-sites. 


Habitat  capability,  as  estimated  in  this  assessment,  has  several 
components,  including: 

•  Proportion  of  landscape  that  is  habitat 

•  Distribution  of  habitat 

•  Relationship  between  annual  owl  pair  home  range  area  and 
proportion  of  habitat  within  the  home  range 

•  Overlap  of  home  range  between  adjacent  pairs  of  owls 

•  Correction  factor  for  expected  long-term  occupancy  of  sites 

The  process  for  estimating  habitat  capability  involved  a  number  of 
steps,  which  differed  between  current  and  future  habitat  capability. 

Home  Range  Area 

Results  of  ongoing  research  shows  that  home  range  area  decreases  as 
percent  habitat  within  the  home  range  increases.  To  estimate  numbers 
of  pair-sites  in  relation  to  amount  of  habitat,  empirical  relationships 
between  the  100  percent  minimum  convex  polygon  annual  pair  home 
range  area  and  percent  habitat  were  calculated  for  each  physiographic 
province  using  linear  regression.  Because  annual  pair  home  ranges  are, 
on  average,  larger  further  north,  separate  regressions  were  calculated 
for  Washington  and  Oregon/California.  For  both  of  these  areas,  home 
range  sizes  were  predicted  as  a  function  of  proportion  of  the  landscape 
in  habitat.  Home  ranges  predicted  to  be  smaller  than  the  smallest 
known  home  range  in  each  area  were  set  equal  to  that  of  the  smallest 
known. 

For  Washington,  the  calculated  regression  was: 

•  Home  Range  (acres)  =  18,364  -  (17,607  *  Proportion  Habitat). 

For  the  combined  Oregon  and  California  provinces,  the  regression  was: 

•  Home  Range  (acres)  =  8,688  -  (7,054  *  Proportion  Habitat). 

•  Proportion  habitat  ranges  from  0  to  1. 

For  each  of  these  areas,  home  range  area  was  decreased  by  30  percent  to 
account  for  overlap  among  pairs.  This  factor  was  derived  by  calculating 
the  average  proportion  of  overlap  between  the  100  percent  minimum 
convex  polygon  annual  home  range  of  a  spotted  owl  pair,  with  that 
of  the  next  closest  pair,  a s  reported  in  the  literature.  This  correction 


B-10 


Analytical  Models 


factor  accounts  for  overlap  of  a  pair’s  home  range  with  only  the  next 
closest  pair;  it  does  not  account  for  overlap  of  all  other  potentially 
overlapping  pair  home  ranges  in  the  general  vicinity.  Such  multiple-pair 
overlap  has  not  been  studied  in  the  field.  Home  range  overlap  was 
treated  as  a  constant  in  all  calculations,  although  it  likely  varies  over 
time  (seasons  and  years),  by  proportion  of  the  landscape  in  habitat,  and 
by  other  factors. 


Calculation  of  Pair-Sites 

A.  Current  habitat  capability 

1.  A  map  of  habitat  within  the  range  of  the  northern  spotted  owl 
was  created  for  each  National  Forest. 

2.  Using  geographic  information  systems  (computer  mapping),  a 
grid  of  5,000-acre  rectangles  was  superimposed  (overlaid)  onto 
each  map.  The  5,000-acre  area  represents  the  average  annual  pair 
home  range  size  across  the  subspecies’  range. 

3.  Within  each  5,000-acre  rectangle,  the  proportion  of  habitat  was 
measured. 

4.  Results  were  summarized  in  a  table,  showing  total  acres  in  10 
percent  increments  of  proportion  of  habitat,  that  is,  in  increments 
of  0  to  0.1,  >0.1  to  0.2,  >0.2  to  0.3,  and  so  on  to  1.0. 

5.  Acreage  in  each  percentage  habitat  class  was  divided  by  the 
predicted  home  range  size  (assuming  30  percent  overlap)  for  each 
class.  Expected  home  range  was  calculated  using  the  appropriate 
regression  equation  evaluated  at  the  midpoint  of  each  habitat 
class  (e.g.,  0.05  for  the  interval  0  to  0.1). 

6.  Estimated  total  pair-sites  or  potential  pairs  for  each  habitat 
proportion  class  was  adjusted  using  an  updated  table  from  the 
ISC  Report  (Thomas  et  al.  1990:  322).  The  table  predicts  the 
proportion  of  home  ranges  within  the  area  that  would  still  be 
occupied  by  a  spotted  owl  pair,  given  the  initial  number  of 
locally  interacting  (interbreeding)  pairs  and  the  proportion  of  the 
overall  area  in  habitat.  The  table  was  derived  from  running  a 
demographic  simulation  model  of  spotted  owls  and  summarizing 
the  proportion  of  all  owl  pairs  remaining  after  100  simulated 
years.  This  table  was  provided  by  Voss  and  Noon  (Pers.  comm.) 
and  extended  Table  Q3  of  the  ISC  Report  (Thomas  et  al.  1990) 
for  total  pair-sites  up  to  100.  For  all  alternatives,  calculations  of 
number  of  pair-sites  or  potential  pairs  at  present  were  adjusted 
assuming  all  pairs  interact  in  groups  of  at  least  100  pairs;  this  is 
a  reasonable  assumption,  as  spotted  owl  pairs  likely  currently 
interact  at  least  within  each  physiographic  province. 

B.  Future  Habitat  Capability 

A  slightly  different  procedure  was  used  to  calculate  habitat 

capability  for  future  years  than  for  the  present,  because  the 
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distribution  of  habitat  will  likely  become  much  more  clumped  into 
reserves  and  designated  areas  managed  primarily  for  spotted  owl 
habitat.  This  will  change  the  dynamics  of  how  sets  of  spotted  owls 
interact  among  local  clusters  of  pairs. 

1.  Maps  of  designated  areas  managed  primarily  for  spotted  owl 
habitat  under  each  alternative  were  analyzed  to  estimate  total 
acres  within  and  outside  of  designated  area  boundaries  and  acres 
unavailable  to  timber  production. 

2.  Acres  of  habitat  at  year  150  were  estimated  inside  and  outside  of 
designated  areas  managed  primarily  for  spotted  owl  habitat  using 
FORPLAN  projections  based  on  age-class  distributions  estimated 
Forest-wide  (see  Part  2,  this  appendix). 

3.  For  land  outside  designated  areas  steps  4  and  5  under  Current 
Habitat  Capability  were  repeated  for  this  data. 

4.  Lands  within  the  boundary  of  each  designated  area  under 
Alternatives  B,  C,  D,  and  E  were  analyzed  as  if  they  would  hold 
isolated  clusters  of  spotted  owl  pairs.  Total  expected  numbers 
of  pairs  were  estimated  by  dividing  home  range  size,  based  on 
percent  habitat  and  corrected  for  overlap,  into  the  total  acreage 
of  each  designated  area.  Only  clusters  large  enough  to  support 
five  or  more  pairs  of  owls,  prior  to  adjustment  for  occupancy,  were 
analyzed  as  clusters.  Smaller  designated  areas  were  considered 
part  of  the  Forest  Matrix  in  step  3  above. 

5.  Under  Alternatives  B,  C,  and  E,  expected  occupancy  rates  within 
each  designated  area  managed  primarily  for  spotted  owl  habitat 
were  estimated  using  the  Voss  and  Noon  table  (Pers.  comm.) 
based  on  estimated  number  of  pairs  and  proportion  of  habitat. 

For  lands  outside  of  designated  areas,  habitat  capability  was 
adjusted  by  assuming  all  pairs  occurred  in  clusters  of  five  pairs, 
being  the  smallest  cluster  size  analyzed  by  Voss  and  Noon  and 
reported  in  the  ISC  Report  (Thomas  et  al.  1990,  Appendix  Q3). 
For  Alternative  A,  two  correction  factors  were  used.  A  LOW 
estimate  was  calculated  assuming  all  pairs,  whether  inside  or 
outside  of  designated  areas,  interacted  in  small  clusters  of  five 
pairs.  A  HIGH  estimate  was  also  calculated,  assuming  all  owls 
interacted  in  large  clusters  of  100  or  more. 

6.  Under  Alternative  D,  because  all  nesting,  roosting,  and  foraging 
habitat  is  designated,  all  spotted  owls  were  assumed  to  occur  as 
clusters  of  100  or  more,  whether  they  occurred  inside  or  outside  of 
designated  areas  managed  primarily  for  spotted  owl  habitat. 


Part  6: 
Spotted  Owl 
Habitat 
Calculations 


Spotted  owl  nesting,  roosting,  and  foraging  habitat  is  reported  using 
Forest  data  for  the  current  time  and  three  points  in  the  future:  50, 

100,  and  150  years.  The  acreage  of  spotted  owl  nesting,  roosting,  and 
foraging  habitat  over  time  is  calculated  a s  a  sum  of  three  categories. 
These  are:  1)  acres  of  habitat  within  reserved  areas,  2)  acres  of  habitat 
on  lands  not  reserved  but  otherwise  unsuitable  for  timber  production, 
and  3)  acres  of  habitat  on  lands  suited  for  timber  production.  A 
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description  of  each  of  these  components  and  their  calculations  and 
sources  follows. 

Habitat  within  Reserved  Lands.  Reserved  lands  are  defined  as 
areas  withdrawn  from  timber  production  by  authority  of  the  Chief  of 
the  Forest  Service  or  higher.  These  lands  include  Wildernesses  and 
some  Wild  and  Scenic  Rivers.  Acres  of  existing  habitat  on  these  lands 
were  determined  through  inventories  done  by  each  National  Forest. 

The  majority  of  these  lands  have  never  been  harvested.  In  addition, 
succession,  site  quality,  and  fires,  among  other  factors,  are  assumed  to 
be  at  an  equilibrium.  Therefore,  the  existing  owl  habitat  is  considered 
to  be  constant  through  time  and  over  all  alternatives. 

Habitat  on  Lands  Unsuitable  for  Timber  Production.  Lands 
unsuitable  for  timber  production  are  defined  as  areas  which  are  not 
reserved,  but  are  still  not  suitable  for  timber  harvest  due  to  Forest  Plan 
land  allocations,  designation  for  spotted  owl  habitat  protection,  or  some 
other  resource  consideration. 

Lands  in  this  category  which  are  currently  suitable  as  spotted  owl 
habitat  are  assumed  to  remain  as  such  since  they  will  not  be  subject  to 
further  timber  harvesting. 

Additionally,  it  is  anticipated  that  some  of  these  lands  which  are 
not  currently  suitable  spotted  owl  habitat  will  grow  into  spotted 
owl  habitat  (ingrowth)  in  the  future.  It  is  assumed  that  ingrowth  of 
habitat  would  only  occur  on  lands  which  were  tentatively  suitable  for 
timber  production,  but  which  are  not  presently  suitable  as  spotted  owl 
habitat.  These  lands  contain  a  high  proportion  of  plantations  and  other 
second-growth  forests  which  are  considered  highly  capable  of  growing 
into  spotted  owl  habitat.  We  assume  80  percent  of  these  lands  will  grow 
into  owl  habitat  in  150  years,  at  a  constant  rate.  The  other  20  percent 
of  these  lands  are  on  sites  which  would  never  be  capable  of  obtaining 
spotted  owl  habitat  characteristics. 

Habitat  on  Lands  Suitable  for  Timber  Production.  The  rate  of 
change  in  spotted  owl  habitat  on  suitable  timberlands  was  taken  from 
FORPLAN  runs  submitted  by  the  National  Forests  included  in  this 
analysis.  This  information  was  derived  in  three  steps. 

•  Step  1  -  Definitions  of  habitat  characteristics  submitted  by  each 
National  Forest  were  examined. 

•  Step  2  -  These  characteristics  was  then  compared  to  information 
contained  in  the  Forest’s  growth  and  yield  tables  contained  in  their 
FORPLAN  runs  to  determine  at  what  age  each  stand  would  meet 
these  conditions. 

•  Step  3  -  FORPLAN  reports  were  then  generated  to  display  how  many 
acres  were  old  enough  to  meet  these  habitat  characteristics  over  time. 
In  general,  these  reports  indicated  a  steady  decline  in  habitat  over 
time.  The  FORPLAN  reports  indicated  some  ingrowth,  however  this 
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ingrowth  was  typically  limited  to  lands  managed  under  long  rotations, 
and  specific  timber  harvest  prescription  objectives,  such  as  managing 
for  other  wildlife  habitat  and  visual  retention  corridors. 
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Federal 

Agencies 


This  appendix  provides  an  overview  of  how  other  land  managers  and 
landowners  are  managing  spotted  owl  habitat.  For  specific  information 
concerning  proposals  to  change  spotted  owl  habitat  management 
direction  on  these  lands  see  Appendix  E,  Related  Activities. 

A  sound  conservation  strategy  for  the  northern  spotted  owl  relies  on 
the  management  of  habitat  on  more  than  just  National  Forests.  The 
purpose  of  this  appendix  is  to  list  agencies  and  organizations  other 
than  the  Forest  Service  that  also  manage  land  within  the  range  of  the 
northern  spotted  owl.  Some  of  these  agencies  play  a  crucial  role  in 
providing  habitat  or  management  direction  for  spotted  owls. 

In  June  1990  the  U.S.  Fish  and  Wildlife  Service  published  “Interim 
Procedures  Leading  to  Endangered  Species  Act  Compliance  for  the 
Northern  Spotted  Owl.”  This  document  includes  formal  consultation 
guidance  for  Federal  projects,  interim  recovery  strategy,  conservation 
planning  for  nonfederal  actions,  and  guidance  for  incidental  take.  Under 
the  Endangered  Species  Act,  U.S.  Fish  and  Wildlife  Service  guidelines 
refer  to  incidental  take  as  an  activity  indirectly  affecting  spotted  owls, 
such  that  they  may  not  survive,  as  in  removal  of  habitat  (USDI  1990a). 
This  action  is  the  foundation  of  all  Federal,  State,  local,  and  private 
activities  pertaining  to  the  conservation  of  the  northern  spotted  owl. 

Abbreviations.  The  following  is  a  list  of  abbreviations  commonly  used 
in  this  appendix: 

•  BLM  -  Bureau  of  Land  Management  (USDI) 

•  FWS  -  U.S.  Fish  and  Wildlife  Service  (USDI) 

•  HCA  -  Habitat  Conservation  Area 

•  ISC  -  Interagency  Scientific  Committee 

•  USDI  -  U.S.  Department  of  the  Interior 

•  WDNR  -  Washington  Department  of  Natural  Resources 

•  WDW  -  Washington  Department  of  Wildlife 


Bureau  of  Land  Management 

The  Bureau  of  Land  Management  (BLM)  is  an  agency  of  the  U.S. 
Department  of  the  Interior  which  administers  lands  within  the 
range  of  the  northern  spotted  owl  in  Washington,  Oregon,  and 
California.  BLM  lands  in  western  Oregon  predominantly  occur  in  a 
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“checkerboard”  pattern  of  alternating  sections  (1  square  mile,  or  640 
acres)  of  intermingled  private  and  public  ownership.  Only  BLM  lands 
in  Oregon  and  California  are  occupied  by  spotted  owls.  Most  of  these 
lands  are  in  Oregon.  Because  of  topographic  features,  inherent  plant 
community  types,  and  land  ownership  patterns,  BLM  lands  in  the  State 
of  Washington  have  limited  potential  to  support  spotted  owls. 


Oregon  BLM  Current  Situation  and  Management  Status 

Between  1978  and  1983,  the  BLM  completed  seven  timber  management 
plans  for  the  2.4  million  acres  of  land  administered  by  the  five  western 
Oregon  Districts.  Through  the  Records  of  Decision  for  these  plans, 
habitat  was  provided  for  79  pairs  of  spotted  owls  under  the  1977  Oregon 
Interagency  Spotted  Owl  Management  Plan  (BLM’s  first  plan  for 
spotted  owl  management).  These  guidelines  called  for  habitat  areas 
with  at  least  300  contiguous  acres  of  old-growth  or  next-oldest  forest  to 
be  surrounded  by  an  additional  900  acres  managed  so  as  to  maintain  at 
least  50  percent  of  that  area  in  stands  older  than  30  years. 

Of  the  seven  management  plan  decisions,  only  the  two  plans  in  the 
Medford  District,  completed  in  1979  and  1980,  specifically  protected 
spotted  owls  by  excluding  timber  harvesting  on  commercial  forest 
lands.  Under  the  remaining  five  plans,  which  were  completed  in  1983, 
spotted  owl  habitat  was  managed  through  land  allocations  for  other 
resource  management  purposes.  These  allocations  included  maintaining 
old-growth  forest  ecosystems  by  withdrawing  them  from  the  commercial 
forest  land  base  and  using  longer  harvest  rotations  that  constrained 
timber  harvest  in  specific  areas. 

In  1983,  the  BLM  and  the  Oregon  Department  of  Fish  and  Wildlife 
entered  into  an  agreement  for  managing  spotted  owl  habitat  on  BLM 
lands  in  western  Oregon.  This  5-year  agreement  expanded  on  previously 
completed  land  use  plans  by  adding  an  additional  11  management  areas, 
which  brought  the  total  to  90.  In  1987,  the  agreement  was  revised 
and  will  remain  in  effect  until  the  Resource  Management  Plans  for 
BLM  lands  for  the  1990’s  are  completed.  A  longer-term  management 
strategy  for  the  spotted  owl  will  be  spelled  out  in  these  plans,  which  are 
projected  for  implementation  in  October  1992.  The  1987  agreement 
established  constrained  timber  harvesting  areas  (Agreement  Areas) 
around  110  spotted  owl  locations.  These  areas  are  distributed  across  the 
five  western  Oregon  BLM  Districts  encompassing  230,400  acres.  They 
are  to  be  managed  to  maintain  a  distributed  population  of  90  pairs 
of  spotted  owls  on  BLM  lands.  The  actual  number  of  areas  under  the 
BLM-Oregon  Department  of  Fish  and  Wildlife  Agreement  is  now  109 
because  lands  containing  one  area  were  transferred  to  the  Bureau  of 
Indian  Affairs  Grande  Ronde  Tribe  and  have  not  been  replaced.  This 
reduced  the  total  area  under  the  agreement  to  228,000  acres. 
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The  individual  Agreement  Areas  were  delineated  around  known  spotted 
owl  locations,  determined  through  inventory  and  monitoring  efforts. 

The  guidelines  for  developing  each  area  included  the  goal  of  delineating 
at  least  2,200  acres  of  conifer  forest  over  80  years  old,  and  that  these 
areas  be  no  farther  than  3  miles  from  the  known  activity  center  of  a 
single  owl  or  pair  of  owls.  Exceptions  occurred  where  the  amount  of 
forests  greater  than  80  years  old  did  not  exist  within  the  3  mile  limit  or 
where  the  parties  agreed  to  use  on-site  information  on  home  range  size 
collected  by  using  radio  telemetry.  This  strategy  sometimes  resulted  in 
delineation  of  more  than  2,200  acres  and  sometimes  less:  Agreement 
Areas  range  from  734  to  4,188  acres.  The  average  amount  of  forest 
greater  than  80  years  old  in  Agreement  Areas  is  nearly  2,100  acres. 

In  1989,  an  additional  12  habitat  areas  were  established  and  given 
one  year  interim  protection  as  a  result  of  instructions  to  the  BLM  in 
Section  318  of  the  Fiscal  Year  1990  Interior  Department  Appropriations 
Act.  These  12  areas  were  created  under  the  same  guidelines  used 
for  the  BLM-Oregon  Department  of  Fish  and  Wildlife  Agreement 
Areas.  The  addition  of  these  habitat  areas  brought  the  total  to  121. 
BLM  is  deferring  harvest  of  selected  forest  stands  in  these  areas.  This 
management  course  is  based  on  stipulations  in  the  BLM-Oregon 
Department  of  Fish  and  Wildlife  agreement  and  direction  in  the  Fiscal 
Year  1990  Interior  Appropriations  Act. 

These  121  Agreement  Areas  provide  specific  protection  for  about  20 
percent  of  the  known  spotted  owl  pairs  occurring  on  BLM  lands  in 
Oregon,  based  on  data  collected  from  1986  through  1990.  Additional 
pairs  and  individual,  unpaired  spotted  owls  may  live  within  the 
boundary  of  a  given  Agreement  Area,  but  habitat  was  allocated  with 
the  intention  of  maintaining  only  one  pair  in  each  area  over  the  long 
term. 

Current  direction  for  BLM  lands  is  specified  in  the  following  (Lint,  Pers. 
comm): 

BLM's  current  direction  addresses  the  1992  timber  sale  plans  and  spotted 
owl  management  by  directing  the  field  offices  to  ofFer  the  maximum  volume 
of  timber  within  the  constraints  of  present  western  Oregon  forest  land  use 
and  timber  management  plans,  while  keeping  spotted  owl  management 
protection  options  open  to  be  resolved  in  the  1990’s  resource  management 
plans. 

The  following  guidelines  provide  the  means  to  accomplish  the  above 
objective. 

1.  OfFer  regular  green  timber  sales  within  the  remaining  109  spotted  owl 
habitat  sites  established  under  the  1987  agreement  between  BLM  and 
the  Oregon  Department  of  Fish  and  Wildlife,  and  the  12  sites  identified 
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under  Section  318  of  Public  Law  101-121.  Any  salvage  sales  will  require 
concurrence  of  the  Oregon  Department  of  Fish  and  Wildlife. 

2.  Avoid  placement  of  regular  green  timber  sales  in  proposed  Habitat 
Conservation  Areas  (HCAs)  Categories  1,  2,  3  and  4  of  the  Interagency 
Scientific  Committee  (ISC)  report  and/or  mapped  on  our  spotted  owl 
maps  and  overlays.  Salvage  sales  may  be  offered  in  the  HCAs  if  there 
will  be  no  efFect  on  the  owl  or  its  habitat  if  through  consultation  with  the 
U.S.  Fish  and  Wildlife  Service  the  sale  is  cleared  for  harvest. 

3.  When  possible  honor  the  "50-11-40”  rule  as  outlined  in  the  ISC  Report 
in  developing  the  FY  1992  timber  sale  plans. 

4.  Consult  on  all  timber  sale  actions  that  constitute  a  “may  afFect” 
situation  on  the  northern  spotted  owl  or  its  habitat.  Implement  the 
mandatory  terms  and  conditions  in  the  U.S.  Fish  and  Wildlife  Service 
biological  opinion  to  minimize  incidental  take  and  as  appropriate, 
implement  the  recommended  conservation  measures. 

5.  Submit  all  timber  sale  actions  to  the  U.S.  Fish  and  Wildlife  Service  for 
informal  conferencing  if  they  may  result  in  the  destruction  or  adverse 
modification  of  the  proposed  critical  habitat  for  the  northern  spotted  owl 
or  if  they  adversely  afFect  the  marbled  murrelet. 

In  June  1990  the  Bureau  of  Land  Management  in  Oregon  received 
“jeopardy  opinions”  on  44  proposed  timber  sales.  Consequently,  on 
September  11,  1991,  the  BLM  applied  for  an  exemption  from  the 
requirements  of  the  Endangered  Species  Act  under  Section  7(g)  for  these 
44  timber  sales. 

California  BLM  Current  Situation  and  Management  Status 

In  California,  northern  spotted  owl  habitat  is  located  in  the  Ukiah 
District  of  the  BLM.  Direction  for  spotted  owl  management  in 
California  is  described  in  an  excerpt  from  the  ISC  Report  (Thomas  et 
al.  1990).  In  1980  the  Ukiah  District  drafted  an  environmental  impact 
statement  on  timber  management  which  includes  spotted  owl  and 
managed  old-growth  forest  mitigation.  The  habitat  mitigation  measure 
at  that  time  was  to  provide  300  acres  for  each  pair  of  spotted  owls.  The 
Ukiah  District  environmental  impact  statement  called  for  300  acres, 
or  where  available  more ,  for  each  pair  (emphasis  added).  The  reason 
that  “or  where  available  more'1'1  was  added  to  the  300  acre  mitigation 
provision  was  that  most  of  the  timber  stands  in  the  Areata  and  Redding 
Resource  Areas  were  less  than  300  acres  in  size.  Moreover,  these  tracts 
are  rarely  adjacent  to  other  agency  lands.  As  a  result  of  the  Ukiah 
District  environmental  impact  statement  and  other  planning  efforts, 
over  13,000  acres  of  known  and  potential  spotted  owl  habitat  have  been 
withdrawn  from  the  Ukiah  District’s  timber  base.  The  13,000  acres  of 
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spotted  owl  habitat  are  within  20  different  tracts  of  land.  Six  of  these 
tracts  have  been  designated  as  Old-growth  Forest  Research  Natural 
Areas/ Areas  of  Critical  Environmental  Concern. 

In  addition  to  the  area  covered  by  the  above  environmental  impact 
statement,  the  Ukiah  District  has  32  HCAs,  some  of  which  are  shared 
with  the  Forest  Service.  The  Areata  Resource  Area  has  the  majority 
of  the  HCAs,  totaling  26.  Management  in  the  Ukiah  District,  while  not 
adopting  the  ISC  Strategy,  is  following  the  strategy  fairly  closely.  No 
timber  sales  are  being  planned  in  the  HCAs,  and  for  most  lands  outside 
the  HCAs  the  50-11-40  rule  is  being  followed. 

Each  Resource  Area  is  in  the  process  of  completing  a  Resource 
Management  Plan.  No  timetable  is  available. 


National  Park  Service 

The  spotted  owl  is  known  to  occur  in  eight  National  Park  Service 
areas  including  North  Cascades,  Mount  Rainier,  and  Olympic  in 
Washington;  Crater  Lake  and  Oregon  Caves  in  Oregon;  and  Redwood, 
Point  Reyes,  and  Muir  Woods  in  California.  Spotted  owls  may  also 
occupy  the  Whiskey  town  National  Recreation  Area  because  owls  are 
known  to  occur  in  that  region  of  California.  National  Park  Service 
areas  may  contain  as  much  as  570,000  acres  of  nesting,  roosting,  and 
foraging  habitat.  Estimates  are  currently  being  refined  as  inventories  of 
old-growth  forests  are  completed. 

Generally,  the  management  objectives  for  National  Parks  are  considered 
compatible  with  maintaining  spotted  owl  habitat.  National  Park  Service 
policy  states  that,  “Natural  resources  will  be  managed  with  a  concern 
for  fundamental  ecological  processes  as  well  as  for  individual  species  and 
features.  Managers  and  resource  specialists  will  not  attempt  solely  to 
preserve  individual  species  (except  threatened  or  endangered  species) 
or  individual  natural  processes;  rather,  they  will  try  to  maintain  all 
the  components  and  processes  of  naturally  evolving  park  ecosystems, 
including  the  natural  abundance,  diversity,  and  ecological  integrity 
of  the  plants  and  animals”  (Thomas  et  al.  1990).  The  emphasis  on 
maintaining  ecological  processes  as  opposed  to  particular  biological 
states  may  be  relevant  to  managing  spotted  owls,  especially  in  the  large 
parks.  Natural  fires  are  recognized  as  a  force  that  often  drives  processes 
of  plant  succession,  and  thus  they  are  to  be  perpetuated  in  the  parks 
(Thomas  et  al.  1990).  Historically,  fires  in  parks  containing  spotted 
owls  ranged  from  frequent,  low-intensity,  surface  fires  to  infrequent, 
stand-replacing  crown  fires  (Thomas  et  al.  1990).  The  effects  of 
surface  fires  on  spotted  owl  habitat  are  poorly  understood;  crown  fires, 
however,  clearly  reduce  habitat.  The  amount  of  nesting,  roosting,  and 
foraging  habitat  in  National  Parks  can  thus  be  expected  to  vary  over 
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time,  to  the  extent  that  natural  disturbances  are  allowed  to  operate. 
Over  long  periods  of  time,  maintaining  mosaics  of  different-aged  forest 
communities  in  parks  (which  differ  in  fuel  loading  and  susceptibility  to 
burning)  may  be  an  important  means  of  reducing  the  probability  of 
catastrophic  large  fires  (Thomas  et  al.  1990). 

Policies  of  the  Pacific  Northwest  Region  of  the  National  Park  Service 
state:  “Since  single  species  management  is  inconsistent  with  National 
Park  Service  management  policies,  the  National  Park  Service  will  not 
designate  formal  Spotted  Owl  Management  Areas  (SOMAs).  This 
should  not  be  construed  to  mean  that  the  spotted  owls  within  parks 
are  not  to  be  considered  in  a  larger  regional  planning  effort.  On  the 
contrary,  the  National  Park  Service  fully  expects  that  any  regional 
planning  effort  will  incorporate  spotted  owl  data  for  the  park  and 
address  the  National  Park  Service’s  shared  concern  for  long-term 
preservation  of  the  species”  (Thomas  et  al.  1990). 

There  has  been  no  change  in  the  National  Park  Service  management 
guidelines  for  the  northern  spotted  owl  since  the  spotted  owl  was  listed 
as  threatened  by  the  U.S.  Fish  and  Wildlife  Service. 


U.S.  Fish  and  Wildlife  Service 

The  U.S.  Fish  and  Wildlife  Service  (FWS)  has  two  National  Wildlife 
Refuges  in  Washington  and  and  two  in  Oregon  within  coniferous  forests 
within  the  range  of  the  northern  spotted  owl.  In  Washington,  the 
Willapa  National  Wildlife  Refuge  on  Long  Island  along  the  southern 
coast  contains  about  5,000  acres  of  coniferous  forest,  including  a 
274-acre  old-growth  reserve  natural  area  that  previously  contained  a 
pair  of  spotted  owls.  Those  spotted  owls  disappeared  about  5  years  ago 
and  have  been  replaced  by  a  pair  of  barred  owls.  Annual  surveys  since 
then  have  not  indicated  any  spotted  owls  in  the  area.  Most  of  the  5,000 
acres  outside  of  the  reserve  are  now  available  for  timber  production 
because  of  an  agreement  tied  to  its  acquisition.  Timber  harvesting 
can  be  curtailed,  however,  if  spotted  owls  are  observed  in  the  area. 

The  other  National  Wildlife  Refuge  in  Washington  is  Conboy  Lake.  It 
contains  about  1,500  acres  of  coniferous  forest  on  the  eastern  side  of  the 
Gifford  Pinchot  National  Forest.  No  spotted  owls  have  been  observed 
on  this  refuge,  although  they  have  been  heard  in  the  vicinity,  and  no 
timber  production  is  permitted. 

Cape  Meares  National  Wildlife  Refuge  in  Oregon  has  only  138  acres  of 
old-growth  forest  which  are  administered  as  a  Research  Natural  Area. 
Although  spotted  owls  have  been  observed  in  the  area,  their  regular 
occurrence  on  the  refuge  has  not  been  confirmed.  The  Bear  Valley 
National  Wildlife  Refuge  near  Worden,  Oregon,  along  the  border  with 
California  contains  about  4,000  acres  of  older  ponderosa  pine,  with  a 
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mix  of  other  coniferous  types.  Timber  production  does  not  occur  on  this 
refuge  and  the  area  has  never  been  surveyed  for  spotted  owls. 


Fort  Lewis  Military  Reservation 

South  of  Tacoma,  the  Fort  Lewis  Military  Reservation  includes  about 
68,000  acres  of  contiguous  forest,  generally  between  50  and  70  years  old. 
Current  plans  are  for  intensive,  uneven-aged  management  on  40,000 
to  45,000  acres.  Some  lands  will  be  left  in  natural  condition  but  no 
estimate  of  acreage  is  currently  available.  The  nearest  known  spotted 
owl  pair  is  located  about  15  miles  southeast  of  the  reservation  on  the 
Gifford  Pinchot  National  Forest. 

Spotted  owl  surveys  to  date  have  been  done  in  older  stands  along  the 
Nisqually  River,  but  most  of  the  military  reservation  has  not  been 
surveyed. 


Lands  of  the  Quinault,  Makah,  Yakima,  Confederated  Warm  Springs, 
Confederated  Grande  Ronde,  Siletz,  Hoopa,  and  Round  Valley  Tribes 
contain  significant  acreages  of  forest.  These  lands  are  primarily 
managed  for  timber  production  and  most  areas  have  already  been 
harvested.  The  amount  of  nesting,  roosting,  and  foraging  spotted  owl 
habitat,  as  well  as  the  number  of  owls,  are  now  being  determined  on  a 
project-by-project  basis. 

In  Washington,  the  Quinault  Indian  Reservation  has  about  4,000  acres 
of  older  forest  west  of  Lake  Quinault,  which  was  recently  acquired 
from  the  Olympic  National  Forest.  Two  spotted  owls  were  located 
on  this  parcel  in  1989.  In  1991,  inventories  found  one  pair  (Ogden, 

Pers.  comm.).  No  estimate  of  nesting,  roosting,  or  foraging  habitat 
is  available  at  this  time.  Seven  pairs  and  three  single  owls  have  been 
found  on  Yakima  tribal  lands  since  1990  (Ogden,  Pers.  comm.).  They 
manage  123,000  acres  of  forest  land,  about  half  of  which  may  be  nesting, 
roosting,  and  foraging  habitat  for  spotted  owls.  There  are  several  small 
reservations  in  the  Puget  Sound  area  and  one  on  the  tip  of  the  Olympic 
Peninsula  that  have  not  had  any  surveys  or  acreage  estimates  completed 
to  estimate  spotted  owl  nesting,  roosting,  and  foraging  habitat.  It  is 
assumed  that  no  spotted  owls  exist  on  these  lands. 

In  Oregon,  three  tribal  lands  fall  within  the  range  of  the  northern 
spotted  owl.  The  Grand  Ronde  Tribe  in  the  western  Oregon  Coast 
Range  has  9,800  acres  of  commercial  forest  land  in  a  contiguous  block 
that  is  greater  than  120  years  old.  This  is  a  fir  forest  type  on  a  harvest 
rotation  of  less  than  80  years.  One  pair  of  spotted  owls  has  been  known 
to  occur  here  since  the  1970’s.  It  is  estimated  that  1,100  acres  are 
nesting,  roosting,  and  foraging  habitat  for  spotted  owls  (Ogden,  Pers. 
comm.).  The  Siletz  Tribe  also  has  land  in  the  Oregon  Coast  Range. 
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This  land  is  composed  of  about  3,600  acres  scattered  in  small  parcels 
less  than  120  years  old.  It,  too,  is  harvested  on  a  rotation  schedule  of 
less  than  80  years.  These  lands  are  not  expected  to  support  spotted 
owls  because  of  their  scattered  nature.  The  Warm  Springs  Confederated 
Tribe  in  the  eastern  Cascades  has  311,000  acres  of  commercial  forest 
land  in  large  contiguous  blocks  ranging  in  age  from  seedlings  to  trees 
greater  than  120  years  old.  About  half  of  this  land  is  in  ponderosa  pine, 
generally  unsuitable  for  spotted  owl  habitat,  and  about  60,000  acres  are 
reserved  for  purposes  other  than  timber  production.  Harvest  rotations 
are  80  to  120  years  in  the  fir  zone.  The  1991  spotted  owl  surveys  found 
13  pairs  with  approximately  26,000  acres  of  nesting,  roosting,  and 
foraging  habitat  (Ogden,  Pers.  comm.). 

In  California,  the  Hoopa  Tribe  has  found  22  pairs  of  spotted  owls 
scattered  over  25,000  acres  of  nesting,  roosting,  and  foraging  habitat. 
The  Round  Valley  Tribe  has  found  two  pairs  of  spotted  owls  on 
approximately  8,000  acres  of  timberland.  No  estimate  of  spotted  owl 
nesting,  roosting,  and  foraging  habitat  on  these  tribal  lands  is  available 
at  this  time. 

The  above  information  is  estimated  from  the  results  of  1991  surveys 
conducted  on  timber  sale  areas  adjacent  to  or  in  the  immediate  area  of 
these  tribal  lands  (Ogden,  Pers.  comm.). 

Current  general  policy  for  tribal  lands  is  that  they  will  meet  U.S.  Fish 
and  Wildlife  Service  guidelines  (USDI  1990a).  Managing  for  dispersal 
habitat  varies  by  reservation. 


Washington 

Current 

Situation 


Washington  Department  of  Natural  Resources 

The  Washington  Department  of  Natural  Resources  (WDNR)  manages 
about  1,833,000  acres  of  State  forest  lands,  primarily  to  produce  funds 
for  public  school  construction.  Approximately  50  spotted  owl  activity 
centers  occur  on  WDNR  lands.  Thirty  of  these  are  located  on  the 
Olympic  Peninsula;  the  remainder  are  in  southwest  Washington  and 
the  east  Cascades.  In  addition,  approximately  250  spotted  owl  activity 
centers  occur  within  2.5  miles  of  WDNR  lands  (1991  Washington 
Department  of  Wildlife  Interagency  Spotted  Owl  Database,  Olympia 
Washington) 

In  1988,  Public  Lands  Commissioner  Brian  Boyle  established  a 
Commission  on  Old-Growth  Alternatives  for  Washington’s  Forest  Trust 
Lands.  The  Commission  was  concerned  exclusively  with  old-growth 
forest  in  the  northwest  corner  of  the  Olympic  Peninsula.  The 
Commission’s  recommendations  were  to  defer  from  harvest  15,000  acres 
of  old-growth  forest  for  15  years.  These  areas  were  selected  to  provide 
habitat  for  four  pairs  of  owls  in  the  Hoh-Clearwater  for  15  years. 
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The  Commission  also  recommended  alternative  silvicultural  practices 
designed  to  retain  ecological  characteristics  of  old-growth  forests  in 
timber  harvest  areas  on  WDNR-managed  lands  in  the  northwest  portion 
of  the  peninsula.  This  plan,  although  it  preserves  options  for  four  pairs 
of  spotted  owls  and  provides  for  research,  does  allow  for  timber  harvest 
at  the  end  of  the  15-year  period. 


Washington  Department  of  Wildlife 

The  Washington  Department  of  Wildlife  (WDW)  manages  several  large 
wildlife  areas  adjacent  to  the  Wenatchee  National  Forest  that  could 
provide  spotted  owl  nesting,  roosting,  and  foraging  habitat.  About 
5,000  to  10,000  acres  in  the  Colockum  Wildlife  Area  may  provide 
nesting,  roosting,  and  foraging  habitat  for  spotted  owls  within  the 
next  30  years.  Over  20,000  acres  in  the  L.T.  Murray  Wildlife  Area 
could  provide  nesting,  roosting,  and  foraging  habitat  within  100  years. 
Long-term  management  goals  on  WDW  lands  will  be  to  manage  more 
than  50  percent  of  forest  lands  to  produce  old-growth  characteristics. 
No  spotted  owls  are  currently  known  to  exist  on  or  near  WDW  lands. 


Washington  State  Parks 

Washington  State  Parks  manages  several  widely  scattered,  forested 
parcels  within  the  known  distribution  of  the  spotted  owl.  No  standing 
timber  over  10  inches  in  d.b.h.  is  harvested  unless  conflicts  occur  with 
roads,  trails,  or  campground  facilities.  Of  particular  importance  to 
spotted  owl  habitat  are  Beacon  Rock  State  Park  (4,500  acres),  located 
along  the  Columbia  River  near  Stevenson;  Lake  Easton  (200  acres)  and 
Olale  (350  acres)  State  Parks,  located  along  Interstate  90  in  the  central 
Cascade  Range;  Federation  Forest  State  Park  (600  acres  of  old-growth 
forest),  located  along  the  White  River  near  Enumclaw;  and  Rockport 
State  Park  (500  acres  of  old-growth  forest),  located  along  the  Skagit 
River  in  the  North  Cascades.  These  State  Parks  may  provide  important 
linkages  and  travel  corridors  for  spotted  owls. 


Private  Lands 

Approximately  60  spotted  owl  activity  centers  are  currently  known 
to  occur  on  private  lands  in  Washington.  Nine  of  these  are  located 
on  the  Olympic  Peninsula,  20  occur  west  of  the  Cascade  Crest,  and 
approximately  30  are  known  to  occur  in  the  east  Cascades  (1991 
Washington  Department  of  Wildlife  Interagency  Spotted  Owl  Database, 
Olympia,  Washington).  A  substantial  portion  of  these  sites  were  located 
in  1991  when  intensive  surveys  of  many  private  lands  were  initiated.  An 
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additional  number  of  spotted  owl  activity  centers  are  within  2  miles  of 
private  land  in  Washington,  and  owls  there  likely  use  remaining  older 
stands  that  might  occur  on  these  lands. 


Washington 

Management 

Status 


The  northern  spotted  owl  is  listed  as  Endangered  by  the  Washington 
Department  of  Wildlife.  WDNR  Owl  Memo  No.  3  of  March  5,  1991, 
regulates  forest  practices  to  protect  the  northern  spotted  owl  as  granted 
and  governed  by  State  law  (Stearns  1991).  The  following  guidelines  for 
processing  and  imposing  conditions  on  forest  practices  applications  are 
based  on  the  Forest  Practices  Act,  State  Environmental  Policy  Act,  and 
biological  information  and  recommendations  from  the  FWS  and  the 
WDW.  These  are  guidelines  only  and  may  be  adjusted  on  a  case-by-case 
basis  based  on  site-specific  information  and  consultation  with  the 
landowner,  WDW  and/or  the  FWS  and  the  requirements  of  the  State 
Environmental  Policy  Act  and  the  Forest  Practices  Act.  Federal  law 
may  impose  additional  requirements  on  the  landowner. 


The  WDNR  guidelines  are  as  follows: 

1.  Surveys  will  be  conducted  in  habitat  within  1.8  miles  (2.2  miles  on 
the  Olympic  Peninsula)  of  known  pair  and  resident  single  sites. 

2.  Protection  will  be  given  to  pairs  and  resident  singles  detected  in 
survey  areas. 

a.  Keep  40  percent  of  habitat  within  1.8  miles  (2.2  miles  on  the 
Olympic  Peninsula)  of  pair  or  resident  single  site. 

b.  Keep  500  acres  of  habitat  within  0.7  mile  of  pair  or  resident  single 
site. 

c.  Delineate  70  acres  of  best  habitat  around  pair  or  resident  single 
site. 

3.  There  are  timing  restrictions  for  certain  activities  around  pairs  and 
resident  singles:  vehicle  traffic,  blasting,  helicopter  flights,  and 
smoke  from  slash  burning. 

4.  A  description  of  suitable  spotted  owl  habitat. 

a.  Discuss  western  and  eastern  Washington  separately. 

b.  Describe  suitable  habitat  types  A,  B,  and  C,  with  A  being  the 
best  and  C  defined  on  the  basis  of  use  by  spotted  owls  (Stearns 
1991). 

Beyond  the  State  guidelines,  the  landowner  is  also  required  to  meet 
FWS  guidelines  (USDI  1990a). 


C-10 


Management  of  Other  Lands 


City  of  Seattle 

The  Seattle  Water  Department  currently  manages  about  68,000  acres 
of  forest  land  in  the  Cedar  River  Watershed  near  North  Bend.  About 
3,000  acres  remain  in  old- growth  forest.  Current  management  provides 
for  the  preservation  of  all  existing  old-growth  forest.  In  addition,  50  to 
65  percent  (about  40,000  acres)  of  second-growth  forest  will  be  managed 
as  a  permanent  reserve.  Three  single  spotted  owls  and  one  pair  have 
been  located  in  intermingled  lands  on  National  Forests  and  City  of 
Seattle  lands  within  the  watershed. 


Oregon 

Current 

Situation 


Oregon  Department  of  Fish  and  Wildlife 

The  Oregon  Department  of  Fish  and  Wildlife  manages  two  partially 
forested  properties  within  the  range  of  the  northern  spotted  owl,  one 
on  the  south  coast  adjacent  to  Eel  Lake  (619  acres),  and  a  larger 
area  on  the  eastern  slope  of  Mount  Hood  known  as  the  White  River 
Management  Area.  This  area  is  about  30,000  acres,  of  which  about 
8,600  acres  are  in  mixed  conifer-pine-oak  woodlands.  An  existing  timber 
management  plan  for  Eel  Lake  allows  timber  harvest  to  generate  funds 
for  wildlife  management  programs  throughout  the  State.  Timber  is 
second-growth,  even-aged,  and  generally  about  50  years  old.  The  White 
River  Management  Area  has  received  some  small  harvest  units  in  the 
past,  but  no  additional  harvesting  will  occur  until  a  forest  management 
plan  is  completed.  The  forest  has  a  mean  age  of  60  to  70  years,  with 
scattered  older  trees  throughout  ranging  from  130  to  160  years  old. 

White  River  Management  Area  personnel  conducted  spotted  owl 
surveys  during  the  spring  of  1991  and  recorded  no  owl  responses. 
Approximately  160  acres  of  the  wildlife  area  contain  nesting,  roosting, 
and  foraging  habitat  for  spotted  owls  (Cooper,  Pers.  comm.). 


Oregon  State  Board  of  Forestry  and  State  Land  Board 

The  Oregon  Department  of  Forestry  manages  786,000  acres  of  forest 
lands  in  Oregon-654,000  acres  under  its  own  jurisdiction  and  132,000 
acres  managed  by  the  Division  of  State  Lands.  The  Division  also 
manages  the  South  Slough  Sanctuary  near  Coos  Bay,  which  includes  a 
3,800-acre  block  of  upland  forest.  Most  Oregon  Department  of  Forestry 
lands  are  in  western  Oregon,  but  one  major  block,  known  as  Sun  Pass 
Forest,  is  on  the  east  slopes  of  the  Cascades.  The  department  manages 
about  625,000  acres  of  their  own  forest  lands  within  the  range  of  the 
spotted  owl  and  also  about  another  120,000  acres  of  State  Land  Board 
lands.  In  western  Oregon,  25,000  acres  of  the  State  forest  land  base  is 
reserved  for  purposes  other  than  timber  management,  such  as  watershed 
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protection,  fish  and  wildlife  habitat,  and  administrative  purposes.  These 
reserved  areas  are  scattered  throughout  State  forest  lands,  generally  in 
small  patches  or  corridors. 

The  Oregon  Department  of  Forestry  has  harvested  an  average  of  4,600 
acres  per  year  for  the  last  10  years.  Currently,  12  percent  of  the  forests 
on  these  State  lands  in  western  Oregon  are  more  than  80  years  old;  74 
percent  of  the  forests  are  less  than  50  years  old.  With  a  planned  average 
rotation  age  of  70  years,  all  forests  over  80  years  old  would  be  harvested 
in  about  17  years.  The  South  Slough  Sanctuary  block  is  less  than  50 
years  old  and  acreage  has  been  logged  from  one  to  three  times.  The 
Sanctuary  area  is  being  managed  as  a  reserve.  The  Elliott  State  Forest 
has  the  best  potential  spotted  owl  habitat.  A  unique  feature  of  the 
Elliott  Forest  is  that  it  consists  mainly  of  trees  ranging  from  90  to  140 
years  old.  The  Elliott  Forest  is  93,000  acres  in  size  and  approximately 
50,000  acres  of  this  forest  currently  contains  habitat  suitable  for  owls. 
Intensive  survey  efforts  in  1991  located  20  pairs  and  19  single  owls 
in  the  Elliott  State  Forest.  Sun  Pass  Forest  is  managed  primarily  as 
an  uneven-aged  forest  and  may  provide  some  nesting,  roosting,  and 
foraging  habitat  for  spotted  owls. 

Spotted  owl  surveys  on  State  forest  lands  were  initiated  in  1991. 
Seventeen  sites  were  located  on  the  Clatsop  and  Tillamook  Forests. 
Approximately  67  sites  were  known  to  be  on  or  immediately  adjacent  to 
State  lands  as  of  the  end  of  the  1991  field  season. 


Oregon  State  Parks 

The  Oregon  State  Parks  Department  manages  about  165  parks  and 
waysides  in  western  Oregon,  ranging  from  1  to  8,700  acres  with  an 
average  of  280  acres.  Many  areas  have  some  forest  land,  but  only  13 
are  known  to  have  more  than  90  acres  (the  range  is  90  to  2,500  acres) 
of  forest  more  than  80  years  old.  Forested  lands  usually  are  fairly 
contiguous,  but  50  percent  of  the  mature  forest  is  found  in  only  two 
parks:  Silver  Creek  Falls  and  Oswald  West. 

About  50  percent  of  the  parks  have  management  plans.  Current 
direction  for  forest  lands  is  generally  protection,  except  that  individual 
trees  considered  safety  hazards  can  be  removed.  The  master  plan  for 
Silver  Creek  Falls  calls  for  thinning  1,500  to  2,000  acres  of  young  stands 
to  enhance  tree  growth  and  stand  health. 

Preliminary  surveys  for  spotted  owls  in  State  Parks  began  in  1989.  Two 
pairs  of  owls  are  currently  located  in  Silver  Creek  Fails  Park.  Spotted 
owls  have  been  reported  on  Christmas  bird  counts  near  Cape  Meares 
Park  but  none  were  found  during  the  1991  summer  surveys.  Additional 
surveys  are  being  planned  in  selected  State  park  lands  in  1992. 


C-12 


Management  of  Other  Lands 


Although  habitat  for  spotted  owls  is  expected  to  increase  on  State  park 
lands  in  future  years,  few  are  expected  to  have  enough  nesting,  roosting, 
and  foraging  habitat  to  support  breeding  pairs.  Because  of  the  wide 
distribution  of  park  lands,  some  parks  are  supporting  dispersing  spotted 
owls. 


Oregon  Counties  and  Cities 

At  least  142,000  acres  of  forest  lands  are  owned  by  county  and 
municipal  governments  in  western  Oregon.  These  lands  are  primarily 
located  in  16  of  the  19  counties.  Land  parcels  are  generally  scattered, 
but  some  counties  have  larger  blocks  of  a  section  or  more.  Coos  County 
has  two  of  the  largest  individual  blocks  of  commercial  forest  land,  one 
with  2,200  acres  and  the  other  with  11,000  acres.  From  preliminary 
information,  most  county  forest  lands  are  generally  young  to  mid- aged 
but  less  than  100  years  old.  Timber  management  plans  usually  call  for 
shorter  rotations,  although  municipal  watershed  plans  may  call  for  a 
combination  of  reserved  and  managed  forests.  Some  older  timber  exists 
on  some  lands. 

Based  on  statewide  figures,  at  least  35,000  acres  of  city  and  municipal 
forest  lands  are  reserved  for  various  purposes  such  as  parks  and 
watersheds.  Forest  Park  in  the  city  of  Portland,  for  example,  contains 
4,300  acres  of  younger  mixed-conifer/hardwood  forest.  In  Federal  fiscal 
years  1987  and  1988,  local  governments  harvested  this  timber  on  an 
average  of  1,800  acres  per  year  (amounting  to  a  60-year  rotation).  In 
addition,  1,000  to  3,000  acres  were  partially  cut. 

County  and  municipal  lands  generally  have  not  been  surveyed  for 
spotted  owls.  One  pair  is  known  to  nest  in  the  Corvallis  watershed, 
where  habitat  is  a  mix  of  mature  and  old-growth  forest. 


Private  Lands 

Private  lands  in  western  Oregon  encompass  about  6,200,000  acres  of 
forest  land,  of  which  about  10  percent  are  considered  incapable  of 
producing  commercial  forests.  Additional  private  land  occurs  along 
the  eastside  of  the  Cascades,  but  published  inventories  are  insufficient 
to  identify  those  that  may  be  within  the  range  of  the  spotted  owl.  It  is 
estimated  that  there  is  about  100,000  acres  of  commercial  forest  lands 
on  the  east  side  of  the  State. 

Private  lands  are  divided  into  “forest  industry,”  usually  owned  by  large 
companies  and  “other  private,”  which  are  owned  by  individuals.  Forest 
industries  own  about  4,046,000  acres  of  commercial  forest  lands  and 
other  private  landowners  about  1,858,000  acres. 
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Based  on  1985-86  inventories,  80  percent  of  forests  on  industry  lands  are 
less  than  50  years  old  and  90  percent  are  less  than  80  years  old.  In  fiscal 
years  1987  and  1988,  the  forest  industry  clearcut  an  average  of  60,000 
acres  and  partially  cut  43,000  acres  per  year.  Fifty-six  percent  of  other 
private  forest  lands  are  less  than  50  years  old  and  89  percent  are  less 
than  80  years  old.  In  the  same  years,  an  average  of  27,000  acres  were 
clearcut  and  65,000  acres  were  partially  cut.  Based  on  the  above  harvest 
rates  and  a  known  decreasing  rotation  age,  most  spotted  owl  nesting, 
roosting,  and  foraging  habitat  on  lands  managed  under  even-aged 
methods  will  be  removed  in  less  than  10  years. 

Systematic  surveys  for  spotted  owls  have  not  been  done  on  private 
lands,  although  extensive  surveys  have  occurred  in  association  with 
Federal  and  State  land  surveys  and  research.  Where  BLM  checkerboard 
lands  occur,  limited  surveys  have  been  conducted  on  private  lands.  In 
demographic  study  areas,  such  as  on  the  Roseburg  District,  nearly  all 
private  land  has  been  surveyed.  About  50  pairs  have  been  located  on 
private  lands  statewide  in  the  last  5  years. 


Oregon 

Management 

Status 


The  spotted  owl  is  listed  as  Threatened  in  Oregon  by  the  Fish  and 
Wildlife  Commission.  Under  Oregon’s  listing  of  threatened  and 
endangered  species,  such  a  listing  requires  that  protection  be  given 
the  species  on  State  lands  only;  not  private  lands.  All  State  agencies 
must  coordinate  with  Oregon  Department  of  Foiestry  when  a  project 
or  action  may  affect  a  listed  species.  Forest  management  operations 
on  State  and  private  lands  are  governed  by  rules  under  the  Oregon 
Forest  Practices  Act.  The  Oregon  Forests  Practices  Act  was  amended 
in  1987  and  requires  that  the  Board  of  Forestry  adopt  rules  to  protect 
State-listed  species  or  nest  sites  of  sensitive  birds.  Interim  rules  have 
been  adopted  that  require  a  written  plan  to  be  approved  by  the  State 
Forester  when  any  forest  operation  is  proposed  within  300  feet  of  a 
nesting  or  roosting  site  of  a  listed  species. 


Since  the  FWS  listed  the  spotted  owl  as  Threatened,  the  State  has  been 
managing  in  accordance  with  the  FWS  guidelines  on  State  lands  (USDI 
1990a). 


California 

Current 

Situation 


California  Department  of  Forestry  and  Fire  Protection 

The  California  Department  of  Forestry  and  Fire  Protection  (CDF) 
manages  three  State  Forests,  totaling  53,648  acres,  within  the  range 
of  the  northern  spotted  owl.  The  portion  of  these  lands  containing 
nesting,  roosting,  and  foraging  habitat  for  spotted  owls  is  unknown. 

The  Jackson  State  Forest  is  in  coastal  Mendocino  County  and  contains 
slightly  more  than  50,000  acres  of  redwood  forest  with  some  Douglas-fir. 
The  redwood  forest  is  second-growth,  with  about  1,000  acres  of 
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old-growth  forest  remaining  in  scattered  parcels  of  less  than  80  acres. 
Ponderosa  pine  covers  about  90  percent  of  Boggs  Mountain  State  Forest 
farther  inland  in  southwestern  Lake  County.  The  160-acre  Ellen  Pickett 
State  Forest  is  near  Weaverville  in  eastern  Trinity  County. 

Spotted  owls  are  known  to  occupy  six  sites  in  the  Jackson  State  Forest 
but  have  not  been  reported  from  the  Boggs  Mountain  or  Ellen  Pickett 
State  Forests.  Surveys  in  1989  disclosed  three  pairs  and  two  single 
spotted  owls  at  five  sites  in  the  Jackson  State  Forest.  A  single  owl  was 
located  at  a  sixth  site  in  1974,  but  that  area  has  not  been  checked  for 
spotted  owls  since  then.  No  spotted  owl  surveys  have  been  done  on 
the  other  two  forests.  The  dry,  inland  pine-forest  type  on  the  Boggs 
Mountain  Forest  is  not  known  to  regularly  support  spotted  owls. 

Both  the  Jackson  and  Boggs  Mountain  State  Forests  have  active  sale 
programs  and  are  managed  with  the  intent  of  providing  a  sustained 
yield  of  saw  timber.  At  the  Jackson  State  Forest,  both  clearcutting  and 
selective  cutting  are  used.  Rotation  age  is  about  80  years,  although 
good  growth  rates  in  redwood  continue  beyond  100  years  of  age.  With 
an  annual  cut  of  about  30  million  board  feet,  and  possible  extension  of 
the  rotation  age  to  more  than  100  years,  the  current  quantities  of  forest 
in  various  age  groups  should  remain  relatively  stable  or  show  an  increase 
in  older,  second-growth  forest. 

Small  educational  and  recreational  facilities  exist  on  both  forests,  but 
they  do  not  significantly  influence  the  timber  management  program.  A 
minor  land  exchange  program  is  aimed  at  consolidating  holdings,  but  no 
significant  changes  are  planned. 


California  Department  of  Fish  and  Game 

The  California  Department  of  Fish  and  Game  does  not  manage  any 
State  lands  with  nesting,  roosting,  and  foraging  habitat  for  the  northern 
spotted  owl. 


California  Department  of  Parks  and  Recreation 

The  California  Department  of  Parks  and  Recreation  manages  28  park 
units  on  the  north  coast  of  California  that  are  within  the  range  of 
the  northern  spotted  owl  and  contain  potential  habitat.  These  units 
occur  in  Del  Norte,  Humboldt,  Mendocino,  Sonoma,  Napa,  and  Marin 
Counties  and  total  132,625  acres.  About  56,000  acres  are  nesting, 
roosting,  and  foraging  habitat,  88  percent  in  old-growth  redwood  types 
and  another  5  percent  in  second-growth  redwood  forest. 
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The  State  park  units  are  small;  with  all  but  two  smaller  than  10,000 
acres  and  nine  smaller  than  1,000  acres.  Eighty  blocks  of  nesting, 
roosting,  and  foraging  habitat  were  identified  from  the  28  units;  stands 
in  these  units  ranged  from  12  to  3,361  acres  and  averaged  only  563 
acres.  Only  three  units  currently  contain  enough  nesting,  roosting,  and 
foraging  habitat  to  individually  sustain  a  pair  of  spotted  owls,  based  on 
recent  radio  telemetry  studies  of  home  range  sizes  in  this  region. 

Records  of  spotted  owls  are  verified  at  27  sites  in  19  units.  Two  units 
have  unverified  records,  and  spotted  owls  have  been  reported  near  two 
other  units  since  1973.  In  the  last  5  years,  however,  owls  were  recorded 
from  only  12  different  sites  (eight  pairs  and  four  singles)  in  nine  units. 
This  estimate  is  undoubtedly  low  because  extensive  recent  surveys  have 
been  done  on  only  four  units.  All  other  units  need  complete  inventories. 

State  parks  are  managed  for  their  natural  qualities  and  for  recreation. 
No  tree  cutting  occurs  except  where  necessary  for  safety,  to  maintain 
healthy  forests,  and  to  develop  recreational  facilities.  In  general,  habitat 
management  policy  is  to  maintain  the  natural  qualities  of  the  redwood 
parks,  which  serve  to  maintain  old-growth  forests  and  provide  long-term 
benefits  for  spotted  owls. 

Management  plans  for  the  north  coast  park  units  are  being  developed. 
Because  of  limited  information  about  spotted  owls  within  each  unit, 
plans  often  do  not  specifically  address  this  species.  Management  trends 
will  continue  to  benefit  spotted  owls  as  second-growth  forests  mature 
and  become  spotted  owl  nesting,  roosting,  and  foraging  habitat.  There 
is  no  current  estimate  of  the  amount  of  habitat  expected  to  become 
suitable  in  the  future. 


California  Lands  Commission 

Currently,  the  California  Department  of  Forestry  and  Fire  Protection 
manages  3,836  acres  of  California  Lands  Commission  property  in  18 
parcels  throughout  the  State.  Twelve  of  these  small  parcels,  ranging 
from  11  to  640  acres,  are  in  the  Shasta- Trinity  area.  The  10-year 
management  agreement  between  these  two  agencies  expires  in  the 
mid-1990’s. 

The  situation  on  other  Lands  Commission  parcels  is  not  currently 
known.  There  are  no  other  major  blocks  of  State  land  not  already 
managed  by  another  State  agency  in  the  range  of  the  spotted  owl  in 
California.  Any  remaining  small  parcels  are  likely  to  be  scattered  school 
lands:  the  mile-square  sections  16  and  36,  granted  to  the  states.  Such 
areas  are  relatively  unimportant  to  spotted  owls  in  aggregate.  These 
sections  may,  however,  be  important  to  the  maintenance  or  integrity  of 
individual  spotted  owl  management  areas,  and  an  inventory  of  these 
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sites  should  be  done  during  the  preparation  of  the  California  plan  and 
reviewed  for  local  importance. 


Private  Lands 

Private  timberlands  in  California  usually  fall  into  one  of  three  major 
categories:  industrial  lands,  large  private  landholdings,  and  small 
private  landholdings.  These  ownerships  manage  a  total  of  8,613,699 
acres,  or  53  percent  of  all  forested  lands  in  northwestern  California 
(industrial  lands  2,514,583  acres;  large  private  landholdings  210,170 
acres;  and  small  private  landholdings  5,888,916  acres).  Lands  designated 
primarily  for  timber  production  total  6,793,382  acres,  of  which  2,188,460 
acres  are  industrial  lands.  From  10  to  15  percent  of  the  industrial 
land  base  is  unsuitable  for  timber  harvest  because  of  physiographic 
considerations,  and  production  is  constrained  by  regulations  on  an 
additional  10  percent  of  these  areas. 

The  ISC  Report  (Thomas  et  al.  1990)  estimated  the  following  as 
current  acreages  of  small  and  large  saw  timber  on  private  lands  within 
the  range  of  the  northern  spotted  owl  in  California  (total  =  2,170,000 
acres):  for  stands  ranging  from  9  to  20.9  inches  in  d.b.h.  -  658,000  acres 
in  the  northwestern  area  and  1,163,000  acres  in  the  northern  interior 
area  and  for  stands  greater  than  21  inches  in  d.b.h.  -  217,000  acres  in 
the  northwestern  area  and  132,000  acres  in  the  northern  interior  area. 

Of  the  1,750,767  acres  of  industrial  timberlands  to  be  managed,  the 
Technical  Advisory  Committee  (Thomas  et  al.  1990)  predicts  that 
700,307  acres  will  be  in  stands  old  enough  to  provide  nesting,  roosting, 
and  foraging  habitat  at  any  one  time.  They  assumed  that  all  such 
habitat  is  capable  of  supporting  spotted  owls  and  used  rotation  ages 
for  coastal  areas  of  50  to  60  years  and  inland  areas  of  80  to  90  years. 
Given  these  rotations,  nesting,  roosting,  and  foraging  habitat  would  be 
produced  in  25  to  35  years  and  40  to  45  years  in  each  area,  respectively. 
Although  some  habitats  in  these  age  classes  contain  spotted  owls,  it  is 
believed  they  underestimate  the  age  at  which  habitats  in  these  areas 
typically  become  suitable  for  most  life  requisites  of  spotted  owls.  More 
investigations  of  habitat  use  in  the  managed  forests  are  warranted. 

Using  the  same  basic  process,  the  Technical  Advisory  Committee 
(Thomas  et  al.  1990)  predicted  that  1,037,671  of  2,599,177  acres  of 
timber-emphasis  lands  owned  by  small  landowners  will  be  spotted  owl 
nesting,  roosting,  and  foraging  habitat  at  any  one  time. 

An  additional  1,844,240  acres  not  emphasized  for  timber  production  is 
owned  by  small,  private  landowners  and  by  industry.  These  are  lands 
dominated  by  hardwoods  and  not  likely  to  be  subject  to  intensive 
harvest  in  the  future.  The  Technical  Advisory  Committee  estimates 
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that  about  1,475,392  acres  of  these  lands  should  be  nesting,  roosting, 
and  foraging  habitat  for  spotted  owls. 


Private  industrial  forest  habitat  occurs  regularly  in  larger  blocks, 
aggregated  for  management  purposes.  Blocks,  however,  may  be 
dispersed.  Small,  private  forest  lands  also  form  large  areas,  but  their 
ownership  patterns  are  complex  and  parcel  sizes  are  small. 

A  segment  of  the  timber  industry  in  California  performed  three  major 
surveys  and  inventory  efforts  in  the  last  2  years.  Spotted  owls  were 
located  at  290  sites.  Ninety-nine  pairs  were  confirmed,  and  reproduction 
was  documented  at  36  sites.  About  10  percent  of  all  sites  found 
duplicated  sites  previously  known. 


The  Technical  Advisory  Committee  (Thomas  et  al.  1990)  believes  that 
substantial  nesting,  roosting,  and  foraging  habitat  is  now  available  and 
being  used  by  spotted  owls  under  past  and  current  timber  management 
practices  on  private  lands,  without  any  past  attention  having  been  given 
to  habitat  requirements  of  spotted  owls.  They  predict  no  changes  in 
land  management  that  will  decrease  the  amount  of  nesting,  roosting, 
and  foraging  habitat.  Part  of  the  reasoning  for  this  philosophy  is  based 
on  the  relatively  small  percentage  of  timber  that  is  clearcut  in  inland 
areas,  the  presence  of  regulations  and  physiographic  constraints  on 
harvesting  timber  on  more  than  80  percent  of  the  industrial  land  base, 
and  the  additional  proportion  of  the  land  that  will  support  nesting, 
roosting,  and  foraging  habitat  while  attaining  full  rotation  age. 


The  Nature  Conservancy 


The  Nature  Conservancy  manages  two  parcels  of  land  with  nesting, 
roosting,  and  foraging  habitat  in  the  range  of  the  northern  spotted 
owl  in  California.  The  Northern  California  Coast  Range  Preserve  in 
northern  Mendocino  County  contains  about  6,500  acres  of  old-growth 
Douglas-fir  in  an  8,000  acre  tract  managed  in  about  equal  parts  by  the 
Nature  Conservancy  and  the  BLM.  The  second  area,  the  McCloud  River 
Preserve  in  north-central  Shasta  County,  contains  2,300  acres  of  forests, 
with  about  1,600  acres  in  old-growth  Douglas-fir  and  mixed-conifer 
stands  considered  nesting,  roosting,  and  foraging  habitat.  Habitat  in 
both  areas  is  fairly  contiguous  along  major  watercourses. 

Three  spotted  owl  pairs  are  known  to  occur  in  the  Northern  California 
Coast  Range  Preserve;  two  pairs  are  basically  using  Nature  Conservancy 
land  and  one  pair  is  using  BLM  land.  Pairs  have  been  found  at  all  three 
known  sites  in  the  last  5  years,  and  two  pairs  have  reproduced  during 
that  period.  No  spotted  owls  have  been  found  at  the  McCloud  River 
Preserve. 
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Management  direction  for  both  areas  is  to  preserve  their  natural 
qualities,  including  the  continued  maintenance  of  old-growth  Douglas-fir 
forests.  At  the  Northern  California  Coast  Range  Preserve,  management 
of  the  area  also  depends  on  the  BLM.  In  the  preferred  alternative  for 
this  area,  in  the  resource  management  plan  for  the  Areata  Planning 
Area,  the  BLM  will  continue  to  manage  their  land  as  an  Area  of  Critical 
Environmental  Concern. 

The  future  management  of  both  areas  will  maintain  spotted  owl  nesting, 
roosting,  and  foraging  habitat.  The  Northern  California  Coast  Range 
Preserve  is  relatively  small  and  isolated  from  other  big  blocks  of 
nesting,  roosting,  and  foraging  habitat,  however,  it  will  depend  on  the 
California  Conservation  Plan  to  provide  other  areas  of  nesting,  roosting, 
and  foraging  habitat  nearby  and  a  population  of  spotted  owls  large 
enough  to  maintain  itself  through  time.  The  McCloud  River  Preserve  is 
adjacent  to  the  Girard  HCA,  the  major  population  center  for  spotted 
owls  in  the  connecting  zone  between  the  ranges  of  the  northern  and 
California  subspecies.  It  should  continue  to  be  maintained  in  a  state 
suitable  for  use  by  spotted  owls. 


National  Audubon  Society 

The  National  Audubon  Society  manages  a  1,000-acre  tract  of 
second-growth  redwood  forest  in  coastal  Marin  County.  The  area 
provides  about  600  acres  of  nesting,  roosting,  and  foraging  habitat  and 
maintains  one  pair  of  owls.  Management  direction  is  to  manage  the 
area  for  its  natural  values,  including  the  redwood  forest.  This  small 
area  depends  on  adjacent  National  Park,  State  Park,  and  municipal 
water  district  lands  to  continue  to  support  spotted  owls.  Management 
direction  on  these  neighboring  lands  is  generally  consistent  with 
maintaining  spotted  owl  nesting,  roosting,  and  foraging  habitat.  The 
area  also  is  within  the  block  of  habitat  that  supports  about  24  pairs  of 
owls  at  the  southern  end  of  the  spotted  owl’s  range. 


California 

Management 

Status 


Since  the  FWS  listed  the  northern  spotted  owl  as  a  Threatened  species, 
the  State  of  California  has  been  managing  northern  spotted  owl  habitat 
on  State  and  private  lands  to  meet  FWS  guidelines  (USDI  1990a).  For 
any  proposed  project,  the  landowner  must  submit  and  have  approved  a 
Timber  Harvest  Plan.  The  intent  of  Timber  Harvest  Plans  is  to  meet 
FWS  guidelines  (USDI  1990a).  The  Timber  Harvest  Plan  process  is 
only  intended  to  remain  in  effect  until  a  Habitat  Conservation  Plan  is 
approved  by  the  FWS. 


The  rules  for  Timber  Harvest  Plans  require  surveys  and  specific 
protection  measures  for  all  discovered  spotted  owls,  or  if  no  surveys  are 
conducted,  a  broader  habitat  protection  plan  must  be  developed  before 
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timber  harvest  can  begin  (State  of  California,  Title  14  CCR,  1991).  The 
FWS  survey  protocols  are  used  to  determine  spotted  owl  presence  and 
the  FWS  protocol  for  protecting  habitat  from  take  is  used  to  model 
protection  measures.  Each  plan  is  presented  by  State  licensed  foresters 
and  reviewed  and  approved  by  State  employed  biologists  who  are 
trained  for  the  task.  Training  and  procedures  are  reviewed  by  the  FWS. 
In  addition  to  the  Timber  Harvest  Plans,  a  larger  habitat  protection 
plan  called  the  Spotted  Owl  Resource  Plan,  which  uses  site-specific 
information  to  develop  protection  measures,  will  allow  harvest  without 
taking  spotted  owls  or  diminishing  habitat  viability.  The  Spotted  Owl 
Resource  Plan  necessarily  involves  more  than  one  Timber  Harvest  Plan 
area. 

The  management  strategy  for  known  nest  sites  or  activity  centers  are  as 
follows: 

1.  Within  500  feet  of  the  nest  site  or  activity  center,  retain  all 
structural  integrity  of  the  area.  No  timber  harvest  during  the 
breeding  season,  February  15  to  August  31.  Some  operations  are 
permitted  if  supported  by  on-site  conditions  and  shown  to  be 
accepted  by  the  spotted  owls. 

2.  Within  1,000  feet  from  the  nest  site  or  activity  center,  retain  the 
structural  components  necessary  for  roosting  and  protection  from 
predation  and  storms.  A  minimum  of  50  percent  dominant  canopy 
and  a  hardwood  component  composed  of  mixed-aged  trees  should 
be  retained.  Of  particular  importance  are  older  trees  considered 
overmature.  The  distance  should  be  adjusted  to  conform  to  natural 
landscape  attributes  such  as  draws  and  stream  courses  and  be 
extended  where  necessary  to  connect  with  water  protection  zones 
and  spotted  owl  activity  centers. 

3.  Within  0.7  mile  from  the  nest  site  or  activity  center,  retain  the 
structural  components  throughout  the  area  necessary  to  support 
feeding  requirements  such  as  perch  structures  and  prey  animal 
needs.  Retain  at  least  500  acres  with  a  minimum  40  percent  total 
canopy  composed  of  mixed-age,  mixed-species  trees  including 
hardwoods,  particularly  overmature  trees  in  locations  normally  used 
by  spotted  owls.  Less  than  50  percent  of  the  area  should  be  under 
operation  in  1  year. 

4.  Within  1.3  miles  from  the  nest  site  or  activity  center,  retain  at  least 
1,336  acres  with  a  minimum  40  percent  total  canopy  composed  of 
mixed-age,  mixed-species  trees  including  hardwoods,  particularly 
overmature  trees  in  locations  normally  used  by  spotted  owls. 
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Annotated  Bibliography  of  Recent  Research  Information 
on  Northern  Spotted  Owls 

This  annotated  bibliography  contains  references  on  selected  scientific  studies  that  have  been 
published  or  are  still  unpublished  since  the  ISC  published  its  Conservation  Strategy  for  the 
Northern  Spotted  Owl  (Thomas  et  al.  1990).  References  contained  within  this  bibliography 
became  generally  available  between  January  1990  and  December  1991.  Because  additional 
studies  may  be  in  an  unpublished  form  and  therefore  not  readily  available,  it  is  probable  that 
some  literature  relating  to  this  subject  and  completed  within  the  dates  given  were  not  included 
in  these  annotated  bibliographies.  Some  of  the  unpublished  literature  is  still  in  draft  form  and 
not  ready  for  public  distribution.  The  interdisciplinary  team  was  permitted  to  review  these 
drafts  for  the  purpose  of  assessing  new  data  since  the  ISC  report.  The  drafts  were  returned  to 
their  sources. 

This  appendix  is  divided  into  two  sections.  The  first  section  is  a  list  of  studies  that  have  been 
published  since  the  ISC  Report.  For  published  references,  in  addition  to  the  literature  citation, 
the  abstract  is  included  when  available.  In  the  second  section,  unpublished  references  available 
since  completion  of  the  ISC  Report  are  listed.  Annotations  are  included  for  some  of  the 
references  listed  in  both  sections. 

The  major  conclusions  of  the  ISC  Report  regarding  spotted  owl  biology,  demography  and  habitat 
use  have  not  changed  substantially  after  a  review  of  the  literature  included  here.  Research 
on  spotted  owl  habitat  use,  particularly  for  northern  California  and  the  east  slope  of  the 
Washington  Cascades  should  continue  to  add  to  the  existing  information.  The  review  of  new 
studies  and  the  incorporation  of  information  into  habitat  management  planning  should  continue 
through  accepted  scientific  research  processes,  including  publication  peer  review. 

Annotations  are  included  for  selected  references.  For  annotations  which  come  from  author 
written  abstracts,  summaries,  and  conclusions,  an  index  code  of  (A)  is  given  at  the  end  of  the 
quote.  For  compiler  generated  annotations,  an  index  code  of  (C)  is  found  at  the  end  of  the 
paragraph. 
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Published  Literature 

Anderson,  D.R.;  Bart,  J.;  Edwards,  T.C.,  Jr.  [and  others].  1990.  1990  Status  review:  northern 
spotted  owl  Strix  occidentals  caurina.  USDI  Fish  and  Wildlife  Service.  99  p. 

"Although  there  appears  to  be  wide  variability  in  nesting  substrate,  nests  were 
generally  found  in  stands  having  a  well-developed,  multilayered  canopy.  Nest  sites  in 
Oregon  and  Washington  were  found  almost  exclusively  in  old-growth  forests.  One 
characteristic  common  to  roost  sites  throughout  the  range  of  the  northern  spotted  owl  is 
a  multilayered  canopy.  Home  range  size  of  paired  owls  varied  from  a  low  of  1,035  acres 
in  the  Klamath  Province  to  a  high  of  30,961  acres  in  the  Oregon  Cascades.  Percent 
median  acres  of  old-growth  and  mature  forest  within  a  home  range  varied  from  25%  in 
the  Oregon  Coast  Range  to  74%  in  the  Klamath  Province.  Owls  selected  old-growth  for 
foraging  more  than  would  be  expected  if  selection  had  been  made  at  random.  Data 
from  habitat  use  versus  availability  studies  clearly  demonstrate  that  northern  spotted 
owls  select  old-growth  forest  in  the  Oregon  Coast  Range,  Oregon  Cascades,  Washington 
Cascades/Olympic  Peninsula  and  Klamath  Provinces.  Throughout  most  or  all  of  their 
range  northern  spotted  owls  are  rare  or  absent  in  stands  younger  than  currently  projected 
rotation  ages.  Virtually  no  private  land  in  Washington  or  Oregon  contains  suitable 
habitat  for  the  owl.” 

“There  are  no  estimates  of  the  historical  population  size  of  the  northern  spotted  owl, 
and  few  data  on  its  historical  distribution.  Most  of  the  present  population  is  found  in 
the  southern  portion  of  the  Cascades  in  Washington,  throughout  the  Cascades  and 
Klamath  Provinces  in  Oregon,  and  in  the  Klamath  and  Coast  Range  Provinces  of 
northwestern  California.  Total  population  size  is  primarily  a  function  of  the  total  amount 
and  distribution  of  suitable  habitat  available  to  sustain  successfully  reproducing  pairs  of 
owls  through  time.  1985-1989  observations  total  2,030  pairs  of  owls.” 

“We  have  reviewed  the  status  of  the  northern  spotted  owl  and  concluded  that  it  is  likely 
to  become  endangered  within  the  foreseeable  future  throughout  all  or  a  significant 
portion  of  its  range.  ...  It  is  thus  entirely  appropriate  that  a  listing  decision  be  made 
immediately.  ...”  (A) 


Azuma,  D.L.;  Baldwin,  J.A.;  Noon,  B.R.  1990.  Estimating  the  occupancy  of  spotted  owl  habitat 
areas  by  sampling  and  adjusting  for  bias.  Gen.  Tech.  Rep.  PSW-124.  Berkeley,  CA:  USDA 
Forest  Service,  Pacific  Southwest  Research  Station.  9  p. 

“A  basic  sampling  scheme  is  proposed  to  estimate  the  proportion  of  sampled  units 
(Spotted  Owl  Habitat  Areas  (SOHAs)  or  randomly  sampled  1000-acre  polygon  areas 
(RSAs))  occupied  by  spotted  owl  pairs.  A  bias  adjustment  for  the  possibility  of  missing  a 
pair  given  its  presence  on  a  SOHA  or  RSA  is  suggested.  The  sampling  scheme  is  based 
on  a  fixed  number  of  visits  to  a  sample  unit  (a  SOHA  or  RSA)  in  which  the  occupancy 
is  to  be  determined.  Once  occupancy  is  determined,  or  the  maximum  number  of  visits 
is  reached,  the  sampling  is  completed  for  that  unit.  The  resulting  data  are  summarized 
as  a  set  of  independent  Bernoulli  trials;  a  zero  (no  occupancy)  or  one  (occupancy)  is 
recorded  for  each  unit.  The  occupancy  proportion  is  the  sum  of  these  Bernoulli  trials 
divided  by  the  sample  size.  The  bias  adjustment  estimates  this  occupancy  proportion  for 
the  estimated  number  of  units  on  which  a  pair  of  owls  was  present  but  not  detected. 
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The  bias  adjustment  requires  the  recording  of  the  number  of  the  visit  during  which 
occupancy  was  first  detected.  The  distributional  assumptions  are  checked  with  five 
different  sets  of  data.” 

"There  is  some  likelihood  that  a  sample  unit  may  be  misclassified  as  unoccupied.  To 
the  extent  that  this  occurs,  estimates  of  the  occupancy  proportion  would  be  negatively 
biased,  and  calculations  of  sample  size  would  need  to  be  adjusted.  In  this  paper  we 
proposed  a  bias  adjustment  based  on  the  average  number  of  visits  to  detect  an  owl 
pair,  a  variable  that  we  assumed,  followed  a  truncated  geometric  distribution.  The 
assumptions  of  independence  between  visits  and  the  constant  probability  of  detection 
were  critical  for  employing  the  bias  adjustment.  These  assumptions  made  it  possible 
to  think  collectively,  about  the  six  visits  to  a  sample  unit  as  a  simple  Bernoulli  trial. 

A  strict  set  of  sampling  protocols  has  been  implemented  (Spotted  Owl  Inventory  and 
Monitoring  Handbook,  USDA  1988b)  to  make  these  assumptions  as  reasonable  as 
possible.  These  protocols  were  used  to  estimate  the  average  number  of  visits  to  first 
detection  and  an  adjusted  occupancy  proportion  for  each  of  five  independent  sets  of 
data.  Using  these  data,  no  significant  differences  were  found  between  the  theoretical  and 
empirical  frequency  distributions  of  first  detections.”  (A) 


Barrowclough,  G.  F.;  Gutierrez,  R.J.  1990.  Genetic  variation  and  differentiation  in  the  spotted 
owl  ( Strix  occidentalis).  Auk.  107:  737-744. 


“We  used  starch-gel  electrophoresis  to  investigate  genetic  variability  at  23  loci  in  107 
individuals  from  seven  populations  of  the  spotted  owl  ( Strix  occidentalis).  These 
populations  sample  all  three  currently  recognized  subspecies.  No  genetic  variation  was 
found  in  six  populations  from  Oregon  and  California.  Average  heterozygosity  in  owls 
from  New  Mexico  was  0.022.  The  low  level  of  genetic  variability  will  make  it  more 
difficult  to  monitor  the  genetics  of  this  threatened  species;  the  paucity  of  variation  is 
possibly  due  to  a  small  overall  effective  populations  size  or  bottlenecks  in  the  past. 

At  one  locus  there  was  a  major  allelic  frequency  difference  between  the  Pacifc  Coast 
populations  (5.  o.  caurina  and  5.  o.  occidentalis)  and  the  allopatric  taxon  (5.  o. 
lucida)  found  in  New  Mexico;  our  estimate  of  FSy  is  0.55.  We  believe  the  two  allopatric 
populations  have  long  been  isolated,  and  it  is  probable  that  they  represent  two  species. 
The  data  do  not  help  elucidate  the  subspecifis  status  of  5.  o.  caurina.  (Rec’d.  11 
December  1989,  accepted  11  May  1990).”  (A) 


Bart,  J.;  Forsman,  E.  D.  [In  press]  (11/15/91).  Dependence  of  northern  spotted  owls  on 
old-growth  forests.  Biological  Conservation. 

“This  effort  was  made  to  investigate  owl  abundance  in  young,  regenerating  forests,  owl 
abundance  and  productivity  on  areas  with  <20%  older  forest,  and  whether  currently 
protected  older  forest  provides  high  quality  habitat  for  northern  spotted  owls.”  (C) 


Blakesley,  J.A.;  Franklin,  A.B.;  Gutierrez,  R.J.  1990.  Sexual  dimorphism  in  northern  spotted  owls 
from  northwestern  California.  J.  Field  Ornith.  61:  320-327. 
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"We  measured  weight,  wing  length,  tail  length,  bill  length,  bill  depth,  and  tarsus  length 
and  counted  the  number  of  complete  tail  bars  of  live  adult  and  subadult  Northern 
Spotted  Owls  ( Strix  occidentalis  caurina).  All  variables  showed  significant  differences 
between  mean  values  for  females  and  males  (n  =  65  females,  68  males).  There  was  no 
significant  correlation  between  male  and  female  sizes  of  mated  spotted  owl  pairs  for 
any  measurement  variable  (n  =  64  pairs;  57  females  and  6  males).  We  determined  that 
weight  was  a  better  predictor  of  sex  than  the  number  of  complete  tail  bars  or  any  other 
measurement  variable.  Adding  additional  variables  to  weight  in  a  discriminant  analysis 
did  not  improve  the  original  correct  classification  rate  of  90.2%.  Mean  weights  of  female 
and  male  owls  were  663  g  +  42.8  (SD)  and  579  g  +  34.9,  respectively.  Dimorphism 
Indices  were  highest  for  the  cube  root  of  weight  (4.51),  tail  length  (3.30)  and  wing 
length  (2.47).  Determining  sex  of  an  owl  in  the  field  by  the  owl’s  vocalizations  and 
behavior  remains  the  most  reliable  sexing  technique.  Field  measurements  may  be  used  to 
estimate  the  sex  of  a  captured  owl  when  behavioral  cues  are  not  available.”  (A) 


Buchanan,  J.B.  1991.  Spotted  owl  nest  site  characteristics  in  mixed  conifer  forests  of  the  eastern 
Cascade  mountains,  Washington.  Seattle,  WA:  University  of  Washington,  125  p.  M.S.  Thesis. 


“This  study  was  undertaken  to  describe  habitat  characteristics  associated  with  spotted 
owl  ( Strix  occidentalis )  nest  sites  in  the  mixed-conifer  forests  of  the  east  slope  of  the 
Cascade  Mountains,  Washington.  I  fathered  habitat  data  at  95  of  the  102  known  sites  in 
the  region,  as  well  as  at  62  paired  random  sites  situated  in  stands  that  contained  nest 
trees.  Nest  elevations  ranged  from  1250-4800  feet.  Most  nests  were  on  the  lower  third 
of  slopes,  but  nests  were  also  found  on  other  slope  positions  and  on  bottomland,  The 
distribution  of  nest  site  aspects  was  random  but  differed  significantly  from  the  aspect  of 
random  sites.  Various  types  of  natural  disturbances,  such  as  fire,  root  rot,  and  mistletoe 
infection,  had  occurred  at  many  nest  sites.  In  addition,  46%  of  the  stands  had  been 
partially  harvested  at  least  40  years  prior  to  this  study.”  (A) 


Call,  D.  1990.  Home  range  and  habitat  use  by  California  spotted  owls  in  the  central  Sierra 
Nevada.  Areata,  CA:  Humboldt  State  University.  97  p.  M.S.  Thesis. 

Carey,  A.  B.;  Horton,  S.  P.  [In  Press](July  1991).  Spotted  owl  habitat:  influence  of  biotic  region 
and  landscape  character.  Ecol.  Monogr.  25  p.  typescript. 


"Objectives:  To  determine  the  influence  of  biotic  region  and  landscape  composition 
within  biotic  regions  on  spotted  owl  home  range  size,  the  amount  of  old  growth  in  home 
ranges,  and  habitat  selection  in  a  narrow  (100  km)  latitudinal  belt  in  southwestern 
Oregon.”  (A) 


Carey,  A.B.;  Hardt,  M.;  Horton,  S.P.  [and  others].  1991.  Spring  bird  communities  in  the  Oregon 
Coast  Range.  In:  Ruggiero,  L.F.;  Aubry,  K.B.;  Carey,  A.B.,  Huff,  M.H.  tech,  coords.,  eds. 
1991.  Wildlife  and  vegetation  of  unmanaged  douglas-fir  forests.  Proceedings  of  a  symposium, 
1989  March  29-31:  Portland,  OR.  Gen.  Tech.  Rpt.  PNW-GTR-285.  Portland,  OR:  USDA 
Forest  Service,  Pacific  Northwest  Research  Station.  533  p. 
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"Objectives  were  to  determine  the  value  to  birds  of  old-growth  forests  relative  to  mature 
and  young  forests  in  the  southern  Oregon  Coast  Ranges.  Special  emphasis  was  placed  on 
cavity-using  birds.”  (C) 

Chasan,  D.J.  1990.  Whose  ancient  forest?  Defenders.  Sep/Oct:  15-35. 

A  broad  ranging  article  which  follows  the  spotted  owl/old-growth  controversy 
beginning  with  a  quote  by  Stuart  Chase  in  1939  that  “not  more  than  one  tenth 
of  the  old  virgin  [northwest]  forest  remains...”  and  continues  through  economic, 
political,  and  biological  arguments  through  the  ICS  (Thomas)  Report  and  the 
Hatfield- Adams  amendment  to  an  appropriations  bill  in  which  Congress  allowed 
sales  of  contested  timber  sales  to  proceed  through  that  fiscal  year. 

The  article  concentrates  on  protection  for  the  spotted  owl,  discusses  economic 
impacts  to  local  communities,  identifies  values  for  old-growth  in  addition  to  timber 
harvest,  discusses  advantages  and  disadvantages  of  banning  log  exports,  notes  the 
decline  of  employment  in  the  wood-products  industry  due  to  improved  technology, 
discusses  inevitable  future  reductions  in  employment  and  revenues  even  if  the  owl 
is  not  protected,  and  discusses  problems  associated  with  an  Endangered  Species 
Act  which  focuses  legal,  economic,  and  political  attention  on  individual  species 
rather  than  on  eco-system  viability.  The  last  point  is  emphasized  by  quoting  Gordon 
Orians,  acting  director  of  the  University  of  Washington’s  Institute  for  Environmental 
Studies  as  saying,  “We  all  know  it’s  not  the  owl.  What  disturbs  me  is  the  failure  of 
the  media  to  explain  to  the  public  that  it  isn’t  owls  versus  jobs.”  (A) 


Fitton,  S.  1991.  Vocal  learning  and  structure  of  male  northern  spotted  owls  in  northwestern 
California.  Areata,  CA:  Humboldt  State  University.  M.S.  Thesis. 

Forsman,  E.  D.  1988.  A  survey  of  spotted  owls  in  young  forests  in  the  northern  coast  range  of 
Oregon.  Murrelet:  69:  65-68. 

Ganey,  J.L.  1990.  Calling  behavior  of  spotted  owls  in  northern  Arizona.  Condor.  92(2):  485-490. 

“I  studied  the  calling  behavior  of  radio-tagged  Mexican  Spotted  Owls  ( Strix  occidentalis 
lucida)  in  northern  Arizona.  Owls  used  a  variety  of  calls,  with  three  call  types  (Four-note 
Location  Call,  Contact  Call,  and  Bark  Series)  accounting  for  86%  of  calling  bouts  heard. 
These  calls  were  used  by  both  sexes,  but  in  significantly  different  proportions.  Males 
(n  =  4)  called  twice  as  frequently  as  females  (n  =  3),  and  there  also  appeared  to  be 
intrasexual  differences  in  calling  rates.  Calling  activity  increased  from  March  through 
May,  then  declined  from  June  through  November.  Calling  activity  was  highest  during 
the  2-hr  period  following  sunset,  with  smaller  peaks  4-8  hr  after  sunset  and  just  before 
sunrise.  Calling  bouts  averaged  9.9  min  in  duration,  and  were  significantly  longer  when 
other  owls  were  calling.  Owls  called  more  than  expected  during  the  last  quarter  and 
new  moon  phases  of  the  lunar  cycle,  and  called  most  frequently  on  calm,  clear  nights 
when  no  precipitation  was  falling.  The  timing  and  nature  of  Spotted  Owl  calls  suggests 
that  calling  behavior  may  be  as  important  in  intrapair  communication  as  in  territory 
advertisement.  Differences  in  calling  rates  among  owls  suggest  that  not  all  owls  will  be 
equally  detectable  using  calling  surveys.”  (A) 
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Ganey,  J.  L.;  Baida,  R.  P.  1989.  Home-range  characteristics  of  spotted  owls  in  northern  Arizona. 
J.  Wildl.  Manage.  53(4):  1159-1165. 

“We  studied  home-range  characteristics  and  movements  of  Mexican  spotted  owls 
( Strix  occidentalis  lucida )  in  northern  Arizona.  Mean  home-range  size  was  648  ha  for 
8  individuals  and  847  ha  for  3  mated  pairs.  Pair  home  ranges  contained  a  mean  of 
403  ha  of  old-growth  forest.  Home-range  size  was  positively  correlated  with  elevation, 
amount  of  old-growth  forest,  and  percentage  of  old-growth  forest  within  the  home  range. 
Topography  did  not  directly  constrain  home-range  size,  but  did  influence  location  of 
activity  centers;  i.e. ,  areas  that  received  heavy  and  repeated  use  by  owls.  All  owls 
had  activity  centers  located  in  old-growth  forests  on  steep  slopes,  and  visited  other 
portions  of  the  home  range  infrequently.  On  average,  60  and  80%  of  individual  locations 
fell  within  only  21  and  47%,  respectively,  of  a  home  range.  Two  owls  left  the  study 
area  from  November  to  April  and  >  3  others  remained  on  or  near  their  summer  range 
throughout  the  year.  Owls  showed  seasonal  shifts  in  use  areas  with  the  net  result  that 
year-round  home  ranges  were  larger  than  the  areas  used  during  any  1  season.”  (A) 


Ganey,  J.  L.;  Baida,  R.  P.  1989.  Distribution  and  habitat  use  of  Mexican  spotted  owls  in 
Arizona.  Condor.  91:  355-361. 

"Distribution  and  habitat  use  of  Mexican  Spotted  Owls  ( Strix  occidentalis  lucida ) 
in  Arizona  were  studied  from  1984-1988.  Owls  were  widely  but  patchily  distributed 
throughout  the  state  except  for  the  arid  southwestern  portion.  Distribution  of  the 
owl  corresponded  with  distribution  of  forested  mountains  and  canyonlands  within  the 
state.  Owls  occurred  either  in  rocky  canyons  or  in  any  of  several  forest  types,  and 
were  most  common  where  unlogged  closed  canopy  (>80%)  forests  occurred  in  steep 
canyons.  Several  forest  types  provided  these  habitat  characteristics  in  southern  Arizona, 
and  owls  occurred  in  all  of  them.  Only  unlogged  mixed-conifer  forest  provided  these 
characteristics  in  northern  Arizona,  and  most  owls  (67%)  were  found  in  this  forest  type 
in  northern  Arizona.  Many  owls  in  northern  Arizona  (54%)  were  located  in  areas  where 
timber  harvest  was  either  occurring  now  or  was  planned  in  the  next  5  years.  Owls  could 
not  be  located  at  27%  of  the  historic  sites  resurveyed,  indicating  that  population  levels 
may  have  declined  in  Arizona.”  (A) 


Gov’t.,  U.S.  1990  (June  26).  Endangered  and  threatened  wildlife  and  plants:  determination  of 
threatened  status  for  the  northern  spotted  owl.  Federal  Register.  55(123):  26114-26194.  Part 
IV,  USDI  Fish  and  Wildlife  Service,  50  CFR  Part  17. 

“This  document  provides  a  synopsis  of  northern  spotted  owl  ( Strix  occidentalis  caurina ) 
biology,  contains  extensive  documentation  of  comments  made  in  response  to  issues  at 
hearings,  summarizes  the  factors  affecting  the  species,  provides  for  the  designation  of 
critical  habitat  within  two  years,  and  discusses  available  conservation  measures.  Effective 
date:  July  23,  1990.” 

“The  U.  S.  Fish  and  Wildlife  Service  determines  the  northern  spotted  owl  to  be  a 
threatened  species  pursuant  to  the  Endangered  Species  Act  of  1973,  as  amended.  The 
present  range  of  the  subspecies  is  from  southwestern  British  Columbia  through  western 
Washington,  western  Oregon,  and  the  Coast  Range  area  of  northwestern  California  south 


D-6 


Bibliography 


to  San  Francisco  Bay.  The  northern  spotted  owl  is  threatened  throughout  its  range  by 
the  loss  and  adverse  modification  of  suitable  habitat  as  the  result  of  timber  harvesting 
and  exacerbated  by  catastrophic  events  such  as  fire,  volcanic  eruption,  and  wind  storms. 
Northern  spotted  owls  primarily  occur  in  old-growth  and  mature  forest  habitats,  but  may 
also  be  found  in  younger  forests  that  possess  the  appropriate  structural  and  vegetational 
attributes,  with  attendant  prey  populations.  The  rule  extends  the  [Endangered  Species] 
Act’s  protection  to  the  northern  spotted  owl.”  (A) 


Gov’t.,  U.S.  1991  (May  6).  Endangered  and  threatened  wildlife  and  plants:  proposed 

determination  of  critical  habitat  for  the  northern  spotted  owl.  Federal  Register.  56(87): 

20816-21016.  201  p. 

"On  4  April  1990  the  Interagency  Scientific  Committee(ISC)  released  ”A  Conservation 
Strategy  for  the  Northern  Spotted  Owl  “  (Plan).  The  ISC  plan  was  prepared  before 
the  owl  was  listed  and  did  not  explicitly  address  "recovery,"  "critical  habitat,"  or  any 
other  aspect  of  the  Endangered  Species  Act.  On  8  August  1990,  the  BLM  released 
its  management  plan  entitled  "Northern  Spotted  Owl:  The  Jamison  Plan  Detailed 
Management  Strategy  “  (Jamison  Plan)  which  provides  interim  guidance  prior  to  the 
development  of  Resource  Management  Plans.  The  Jamison  plan  incorporates  the 
system  of  Habitat  Conservation  Areas  (HCAs)  recommended  by  the  ISC  plan  as  well  as 
other  areas  that  contain  habitat  elements  upon  which  owls  depend  that  are  similarly  in 
need  of  special  management  considerations  or  protection.  The  designation  of  critical 
habitat,  however,  does  not  prescribe  any  particular  management  regime  in  the  areas 
so  designated.  Rather,  it  identifies  areas  within  which  interagency  consultation  under 
section  7  of  the  Act  will  address  any  potential  loss  of  resources  that  could  appreciably 
diminish  the  capability  of  that  habitat  to  contribute  to  the  survival  and  recovery  of  the 
species.  Because  HCAs  and  the  areas  proposed  as  critical  habitat  are  defined  according 
to  different  criteria  and  serve  different  purposes,  they  should  not  be  expected  to  coincide 
exactly.  However,  the  Service  used  the  HCA  network  as  a  basis  for  identifying  critical 
habitat.  The  approximate  total  acreage  of  proposed  Critical  Habitat  Areas  (CHAs)  for 
the  northern  spotted  owl  =  11,639,195  acres,  5,099,180  acres  in  Oregon,  3,257,945  acres 
in  California,  and  3,261,070  acres  in  Washington." 

"Each  proposed  project  within  a  CHA  would  be  examined  in  relation  to  its  site-specific 
impacts.  Thus,  projects  such  as  commercial  thinning  of  timber  stands  and  other 
selective  harvest  prescriptions  may  or  may  not  destroy  or  adversely  modify  critical 
habitat.”  (A) 


The  remainder  of  this  document  consists  of  maps  and  legal  descriptions  of  the  proposed  Critical 
Habitat  Areas.  (C) 

The  USDI  Fish  and  Wildlife  Service  proposes  to  designate  critical  habitat  for  the  northern 
spotted  owl  ( Strix  occidentalis  caurina ),  a  subspecies  federally  listed  as  threatened  under  the 
Endangered  Species  Act  of  1973,  as  amended  (16  U.S.C.  1531  et  seq.)(Act).  The  northern 
spotted  owl,  referred  to  herein  as  spotted  owl  or  owl,  is  a  medium-sized  owl  with  dark  eyes, 
dark-to-chestnut  brown  coloring,  whitish  spots  on  the  head  and  neck,  and  white  mottling  on  the 
abdomen  and  breast.  The  current  range  of  the  northern  spotted  owl  extends  from  southwestern 
British  Columbia  through  western  Washington,  western  Oregon,  and  the  Coast  Ranges  area  of 
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northwestern  California  south  to  San  Francisco  Bay.  Located  primarily  on  Federal  land,  and  to  a 
lesser  extent  on  State  and  private  lands,  this  proposed  critical  habitat  designation  would  result 
in  additional  protection  requirements  under  section  7  of  the  Act  with  regard  to  activities  that 
require  Federal  agency  action.  Section  4  of  the  Endangered  Species  Act  requires  the  Service  to 
consider  economic  costs  and  benefits  prior  to  making  a  final  decision  on  the  size  and  scope  of 
critical  habitat.  The  Service  solicits  data  and  comments  from  the  public  on  all  aspects  of  this 
proposal,  including  additional  data  on  the  economic  impacts  of  the  designation  and  a  valuation 
technique  for  determining  benefits.  (C) 


Guetterman,  J.H.;  Burns,  J.A.;  Reid,  J.A.  [and  others].  1991.  Radio  telemetry  methods  for 

studying  spotted  owls  in  the  Pacific  Northwest.  Gen.  Tech.  Rep.  PNW-GTR-272.  Portland, 
OR:  USDA  Forest  Service.  43  p. 

The  paper  is  a  practical  guide  to  field  methodology  for  conducting  a  radio  telemetry 
study  of  spotted  owls  ( Strix  occidentalis )  in  mountainous  terrain.  It  begins 
with  a  synopsis  of  spotted  owl  biology  and  basic  telemetry.  The  criteria  used  to 
select  which  owls  will  carry  transmitters  are  discussed  as  are  location  and  capture 
methods.  Instructions  for  attaching  transmitters  and  recommendations  for  general, 
night,  and  aerial  telemetry  are  presented.  Suggestions  are  given  for  controlling 
data  quality,  for  researcher  training  and  safety,  and  for  field  interpretation  of  radio 
signals.  Equipment  needs  and  license  and  permit  requirements  are  also  discussed. 

Radio  telemetry  is  used  to  estimate  home  range,  to  determine  types  of  habitat  used, 
the  relation  between  the  mix  of  habitat  types  and  total  home  range  size,  regional 
variation  is  home  range  size,  breeding  behavior,  intraspecific  and  interspecific 
interactions,  and  temporal  and  spatial  movements  of  owls.  Fifty-two  publications 
cited.  Twenty-two  radio  telemetry  equipment  suppliers  listed.  (C) 


Gutierrez,  R.J.  1989.  Hematozoa  from  the  spotted  owl.  J.  of  Wildlife  Diseases.  25(4):  614-618. 

“One  hundred  five  spotted  owls  ( Strix  occidentalis )  from  seven  populations  and 
three  subspecies  were  examined  for  hematozoa.  Haemoproteus  noctuae,  H.  syrnii, 
Leucocytozoon  ziemani,  Trypanosoma  avium,  Atoxoplasma  sp.  and  unidentified 
microfilariae  were  recorded.  All  northern  (5.  occidentalis  caurina),  California  (5. 
occidentalis  occidentalis)  and  Mexican  (5.  occidentalis  lucida )  spotted  owls  were 
infected  with  at  least  one  hematozoan,  79%  had  multiple  infections.  Twenty-two 
percent  of  the  owls  were  infected  with  as  many  as  four  species  of  parasites.  There  were 
significant  differences  in  the  prevalence  of  these  species  of  parasites  occurring  among 
the  five  populations  of  northern  and  California  spotted  owls  sampled  in  California. 
Haemoproteus  noctuae,  H .  syrnii  and  Atoxoplasma  sp.  represented  new  host  records  for 
this  host  species.”  (A) 


Gutierrez,  R.J.;  Pritchard,  J.  1990.  Distribution,  density,  and  age  structure  of  spotted  owls  on 
two  southern  California  habitat  islands.  Condor.  92(2):  491-495. 

“We  estimated  the  distribution  and  density  of  California  Spotted  Owls  ( Strix 
occidentalis  occidentalis )  occurring  on  Mt.  San  Jacinto  during  1988  and  1989  and 
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on  Palomar  Mountain  during  1988,  southern  California.  Spotted  Owls  on  Mt. 

San  Jacinto  were  well  distributed  above  1,000  m  in  forested  habitats.  In  contrast, 
owl  distribution  appeared  to  be  affected  by  recent  fires  on  Palomar  Mountain. 
Densities  on  Mt.  San  Jacinto  were  estimated  to  be  0.16  owls/km2  in  1988  and  0.19 
owls/km2  in  1989.  The  density  estimate  for  Palomar  Mountain  was  0.64  owls/km2. 
The  proportion  of  subadults  in  both  of  these  isolated  populations  was  over  twice 
that  reported  for  large  contiguous  populations  of  Spotted  Owls  which  suggested  a 
higher  adult  mortality  in  the  insular  populations.  The  fecundity  of  these  insular 
populations  was  either  lower  than  or  similar  to  the  northern  spotted  owl  (S. 
occidental is  caurina ).”  (A) 


Interagency  Scientific  Committee.  1991.  An  owl  conservation  strategy  that  works.  J.  Forestry. 
89(8):23-26. 

Laymon,  S.  A.  1989.  Altitudinal  migration  movements  of  spotted  owls  in  the  Sierra  Nevada, 
California.  Condor.  91:  837-841. 

“In  this  study,  I  documented  a  previously  unknown,  downslope,  fall  migration  in  10  adult 
Spotted  Owls  ( Strix  occidentalis )  in  the  central  Sierra  Nevada,  California.  The  owls 
began  to  migrate  in  mid-October  and  all  had  migrated  by  mid-November.  They  moved 
an  average  of  31  km  to  the  southwest  and  dropped  an  average  of  754  m  in  elevation. 
This  migratory  movement  enabled  the  owls  to  establish  disjunct  winter  home  ranges 
below  the  level  of  heavy  and  persistent  snow.  This  seasonal  movement  complicates  the 
task  faced  by  land  management  agencies  attempting  to  manage  a  viable  population." 

(A) 


Laymon,  S.A.  1991.  Diurnal  foraging  by  spotted  owls.  Wilson  Bulletin.  103(1):  138-140. 

Forsman  (Forsman,  et  al.  Distribution  and  biology  of  the  spotted  owl  in  Oregon, 
Wildlife  Monograph.  1984)  observed  very  little  diurnal  foraging  during  their  studies 
of  spotted  owls  in  Oregon,  concluding  that  few  diurnal  foraging  bouts  observed 
were  opportunistic,  and  they  suggested  that  other  observations  of  diurnal  foraging 
may  also  be  of  opportunistic  foraging.  This  author  found  that  spotted  owls  in 
the  Sierra  Nevada  captured  more  diurnal  prey  and  regularly  foraged  diurnally  to 
feed  their  young  during  the  first  six  weeks  following  fledging.  Also,  adults  whose 
young  were  killed  by  predators  stopped  diurnal  foraging  and  limited  themselves  to 
nocturnal  foraging.  Non-breeding  owls  were  not  observed  foraging  diurnally.  The 
author  speculates  that  “it  is  likely  that  diurnal  foraging  is  a  reaction  to  food  stress 
placed  on  the  adult  spotted  owl  by  rearing  young.  It  is  also  possible  that  only  pairs 
that  commit  to  intensive  diurnal  foraging  are  able  to  raise  young  in  the  disturbed 
environment  where  this  study  was  done.  Spotted  owls  in  less  disturbed  areas,  with 
more  abundant  preferred  nocturnal  prey,  might  not  forage  diurnally  during  the 
breeding  season.”  (C) 


Max,  T.A.;  Souter,  R.A.;  O’Halloran,  K.A.  1990.  Statistical  estimators  for  monitoring  spotted 
owls  in  Oregon  and  Washington  in  1987.  Res.  Pap.  PNW-RP-420.  Portland,  OR:  USDA 
Forest  Service,  Pacific  Northwest  Region.  13  p. 
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"Spotted  owls  ( Strix  occidentalis )  were  monitored  on  11  National  Forests  in  the  Pacific 
Northwest  Region  of  the  USDA  Forest  Service  between  March  and  August  of  1987.  The 
basic  intent  of  monitoring  was  to  provide  estimates  of  occupancy  and  reproduction 
rates  for  pairs  of  spotted  owls.  This  paper  documents  the  technical  details  of  the  effort. 
All  relevant  formulae  are  presented  as  well  as  decisions  made  about  collapsing  strata 
to  estimate  variances.  Some  complicating  aspects  of  the  monitoring  effort  are  also 
discussed.”  (A) 


Moen,  C.;  Franklin,  A.B.;  Gutierrez,  R.J.  1991.  Age  determination  of  subadult  northern  spotted 
owls  in  northwest  California.  Wildl.  Soc.  Bull.  19:  489-493. 

“While  banding  and  observing  spotted  owls  as  part  of  a  long-term  population  study  in 
northwestern  California,  we  observed  variation  among  subadult  spotted  owls  with  respect 
to  the  presence  or  absence  of  an  acuminate  lower  margin  on  the  white,  triangular  rectrix 
tips.  Therefore,  we  examined  the  crectrices  of  the  subadult  age-class  to  determine  if 
rectrix  appearance  could  be  used  to  separate  the  first  2  years  of  the  subadult  age-class. 
The  observation  period  was  1  April  through  31  August,  1984-1990  and  involved  54 
individuals,  22  of  them  for  up  to  3  years.”  (A) 


Murphy,  D.D.;  Noon,  B.R.  1992  [In  press].  Integrating  scientific  methods  with  habitat 

conservation  planning:  reserve  design  for  the  northern  spotted  owl.  Ecological  Applications. 
2(1):  4363-4378. 

“To  meet  the  requirements  of  Congressional  legislation  mandating  the  production  of  a 
’’scientifically  credible"  conservation  strategy  for  the  threatened  Northern  Spotted  Owl 
( Strix  occidentalis  caurina ),  the  Interagency  Spotted  Owl  Scientific  Committee  employed 
scientific  methods  to  design  a  habitat  reserve  system.  Information  on  the  current  and 
historical  distributions  of  the  owl  and  its  habitats  was  reviewed  in  light  of  economic, 
political,  and  legal  constraints;  results  were  used  to  develop  a  preliminary  reserve 
system  of  habitat  ’’polygons.  “  A  map  representing  these  polygons  and  their  attendant 
properties  served  as  a  set  of  hypotheses  that  were  tested.  Statistical  analyses  of 
empirical  data,  predictions  from  ecological  theory,  predictions  from  population  dynamics 
models,  and  inferences  drawn  from  studies  of  related  species  were  used  to  test  properties 
of  the  preliminary  map,  including  the  number  and  sizes  of  habitat  conservation  areas 
(HCAs),  their  distribution,  configuration,  and  spacing,  and  the  nature  of  the  landscape 
matrix  between  HCAs.  Conclusions  that  failed  to  confirm  specific  map  properties  were 
used  to  refine  the  reserve  system,  a  process  that  continued  iteratively  until  all  relevant 
data  had  been  examined  and  all  map  properties  had  been  tested.  This  conservation 
planning  process  has  proven  to  be  credible,  repeatable,  and  scientifically  defendable, 
and  should  serve  as  a  model  for  wildlife  management,  endangered  species  recovery,  and 
national  forest  planning.”  (A) 


Noon,  B.R.;  Biles,  C.M.  1990.  Mathematical  demography  of  the  spotted  owl  in  the  Pacific 
Northwest.  J.  Wildl.  Manage.  54(1):  18-27. 

“We  examined  the  mathematical  demography  of  northern  spotted  owls  ( Strix 
occidentails  caurina)  using  simple  deterministic  population  models.  Our  goals  were  to 
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gain  insights  into  the  life  history  strategy,  to  determine  demographic  attributes  most 
affecting  changes  in  population  size,  and  to  provide  guidelines  for  effective  management 
of  spotted  owl  populations.  The  spotted  owl  apparently  has  evolved  high  adult  survival 
rates  associated  with  irregular  and  unpredictable  reproduction.  The  finite  rate  of 
population  change  in  this  subspecies  is  most  sensitive  to  variation  in  adult  survival  rate 
and  relatively  insensitive  to  variation  in  fecundity  and  age  at  first  reproduction.  However, 
rates  of  population  change  are  strongly  afFected  by  reproductive  senescence  if  it  occurs 
before  15  years  of  age.  Sound  management  practices  should  include  efForts  to  control 
factors  that  adversely  afFect  the  survival  rate  of  adult  females.” 

"Given  the  spotted  owl’s  life  history  structure,  an  evaluation  of  management  decisions  in 
terms  of  persistence  likelihoods  is  only  possible  when  viewed  over  the  long  term  (50-100 
yr).  With  its  very  high  adult  survival  probability  and  apparent  longevity,  the  species 
may  be  able  to  persist  over  the  short  term  even  in  the  face  of  extensive  reductions  in 
the  amount  of  suitable  habitat.  There  may  be  a  significant  time  lag  in  the  response 
of  spotted  owl  population  size  to  decreases  in  environmental  carrying  capacity.  As  the 
northern  spotted  owl  increasingly  takes  on  a  metapopulation  structure  due  to  habitat 
fragmentation,  the  uncertainty  of  successful  dispersal  will  become  progressively  more 
relevant  to  the  subspecies’  long-term  population  dynamics  and  likelihood  of  persistence.” 

(A) 


Randi,  E.;  Fusco,  G.;  Lorenzini,  R.;  Spina,  F.  1991.  Allozyme  divergence  and  phylogenetic 
relationships  within  the  Strigiformes.  Condor.  93:  295-301. 


Raphael,  M.  G..  1990.  Mammals  of  the  ancient  forests,  p.  95-100  in  Norse,  E.  A.,  ed.  1990. 
Ancient  Forests  of  the  Pacific  Northwest.  Washington,  D.C.:  Island  Press.  270  p. 

This  is  a  characterization  of  the  state  of  knowledge  of  unique  habitat  values  used  by 
mammals  in  the  ancient  forests  of  western  Oregon  and  Washington.  (C) 


Ripple,  W.J.;  Johnson,  D.H.;  Hershey,  K.T.;  Meslow,  E.C.  1991(June).  Old-growth  and  mature 
forests  near  spotted  owl  nests  in  western  Oregon.  J.  Wildl.  Manage.  55(2):  316-318. 

"We  investigated  how  the  amount  of  old-growth  and  mature  forest  influences  the 
selection  of  nest  sites  by  northern  spotted  owls  ( Strix  occidentalis  caurina )  in  the 
Central  Cascade  Mountains  of  Oregon.  We  used  7  different  plot  sizes  to  compare  the 
proportion  of  mature  and  old-growth  forest  between  30  nest  sites  and  30  random  sites. 
The  proportion  of  old-growth  and  mature  forest  was  significantly  greater  at  nest  sites 
than  at  random  sites  for  all  plot  sizes  (P  <  0.01).  Thus,  management  of  the  spotted 
owl  might  require  setting  the  percentage  of  old-growth  and  mature  forest  retained 
from  harvesting  at  least  1  standard  deviation  above  the  mean  for  the  30  nest  sites  we 
examined.”  (A) 
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Rubin,  J.;  Helfand,  G.;  Loomis,  J.  1991.  A  benefit-cost  analysis  of  the  northern  spotted  owl.  J. 

Forestry.  89:  25-30. 

Simberloff,  D.  1987.  The  spotted  owl  fracas:  mixing  academic,  applied,  and  political  ecology. 
Ecology.  68(4):  766-779. 

“Recent  intensive  field  study  and  modelling  of  the  Spotted  Owl  foster  optimism  that 
scientists  can  help  solve  problems  in  managing  threatened  species  and  can  cooperate 
with  government  agencies  to  stem  the  decline  of  biotic  diversity.  The  effort  shows  that 
field  biologists  can  quickly  conduct  coordinated  research  on  a  species  whose  habits  make 
it  difficult  to  study,  and  that  modellers  can  quickly  use  field  data  to  refine  questions 
and  to  predict  effects  of  potential  management  strategies.  However,  the  key  empirical 
finding-  that  the  Owl’s  home  range  typically  encompasses  huge  amounts  of  old-growth 
forest-  has  generated  enormous  unease  among  forest  industry  interests.  They  do  not 
relish  the  prospect  that  the  United  States  Department  of  Agriculture  Forest  Service 
will  sequester  thousands  of  acres  of  forest  with  timber  worth  thousands  of  dollars  per 
acre.  The  Forest  Service,  in  its  tentative  plan  for  managing  the  Spotted  Owl,  seems 
to  have  taken  a  middle  course.  Their  preferred  alternative  includes  substantially  fewer 
and  smaller  sites  than  are  recommended  by  an  advisory  panel  formed  by  the  major 
ornithological  societies.  However,  this  plan  includes  much  more  old  growth  than  the 
previous  one  does.  Should  this  plan  be  enacted,  the  small  chance  for  long-term  survival 
of  the  Spotted  Owl  will  require  increased  adherence  by  individual  forests  to  the  spirit  as 
well  as  the  letter  of  the  plan."  (A) 


Sisco,  C.L.  1990.  Seasonal  home  range  and  habitat  ecology  of  spotted  owls  in  northwestern 
California.  Areata,  CA:  Humboldt  State  University.  81  p.  M.S.  Thesis. 

“Seasonal  home  range  use  and  habitat  ecology  of  the  Northern  Spotted  Owl  (Strix 
occidentalis )  were  studied  using  radio-telemetry  from  October  1981  until  March  1984 
in  northwester  California.  A  total  of  18  individuals  were  radio-tagged  and  monitored  for 
periods  ranging  from  11  to  151  days  over  a  3  year  period.  Home  range  estimates  for 
15  individuals  and  habitat  use  for  11  spotted  owls  were  analyzed  from  3,371  tracking 
locations  between  winter  and  summer  forage/roost  sites."  (A) 


Solis,  D.M.,  Jr.;  Gutierrez,  R.J.  1990.  Summer  habitat  ecology  of  northern  spotted  owls  in 
northwestern  California.  Condor.  92:  739-748. 

“We  studied  the  summer  habitat  ecology  of  12  northern  spotted  owls  ( Strix  occidentalis 
caurina )  in  two  areas  of  northwestern  California.  Spotted  Owls  used  mature  or 
old-growth  conifer  forests  significantly  more  than  expected  relative  to  their  availability 
within  their  home  ranges.  In  contrast,  spotted  owls  used  forests  of  intermediate  and 
young  age  significantly  less  than  expected  relative  to  their  availability  within  their  home 
ranges.  Eighty-four  percent  of  616  spotted  owl  radiotelemetry  locations  were  recorded 
in  mature  or  old-growth  forests.  Spotted  owls  used  forests  of  complex  structure  and  old 
age.  There  were  significant  differences  in  habitat  structure  (e.g.,  canopy  closure,  shrub 
cover,  herb  cover,  old-growth  conifer  basal  area,  and  hardwood  tree  density)  among 
habitats  used  for  frequent  foraging,  infrequent  foraging,  and  roosting.  In  addition,  male 
and  female  owls  appeared  to  select  habitats  with  different  structure  for  foraging.  Male 
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owls  which  are  smaller  than  female  owls  foraged  in  habitats  which  had  higher  tree 
density  than  female  owls.  The  mean  summer  home-range  size  was  413  ha  (SD  =  -f  196 
ha)  with  males  having  smaller  mean  home-range  size  than  females  (338  ha  and  538  ha, 
respectively).’’  (A) 


Thomas,  J.W.;  Forsman,  E.D.;  Lint,  J.B.;  Meslow,  E.C.;  Noon,  B.R.;  Verner,  J.  1990.  A 
conservation  strategy  for  the  northern  spotted  owl.  Interagency  Scientific  Committee  to 
address  the  conservation  of  the  northern  spotted  owl.  Portland,  OR:  USDA  Forest  Service; 
USDI  Bureau  of  Land  Management,  Fish  and  Wildlife  Service,  National  Park  Service.  U.S. 
Gov’t.  Printing  Office.  427  p. 


USDA  Forest  Service.  1991.  Questions  and  answers  on  a  conservation  strategy  for  the  northern 
spotted  owl.  Portland,  OR:  USDA  Forest  Service,  Pacific  Northwest  Research  Station.  63  p. 

These  questions  and  answers  are  intended  to  help  clarify  A  Conservation  Strategy 
for  the  Northern  Spotted  Owl:  Report  of  the  Interagency  Scientific  Committee  To 
Address  the  Conservation  of  the  Northern  Spotted  Owl ,  published  in  May  1990,  in 
Portland,  Oregon.  The  U.S.  Senate  Committee  on  Energy  and  Natural  Resources 
held  a  hearing  on  31  May  1990  in  which  written  questions  were  posed  by  four 
senators  and  by  senators  on  behalf  of  other  senators,  governors,  industry  councils, 
and  agencies.  Because  the  responses  help  explain  many  facets  of  the  conservation 
strategy,  the  ISC  believes  that  a  general  distribution  of  these  questions  and  answers 
would  benefit  managers  of  resource  agencies,  biologists,  and  others  interested  in  the 
strategy. 

The  questions  covered  aspects  of  owl  biology,  evidence  of  declining  populations  in 
relationship  to  habitat  fragmentation  from  logging  and  from  natural  phenomenon, 
accuracy  of  inventories,  differences  in  habitat  used  by  owls  in  different  areas 
throughout  their  range,  effects  of  fire  and/or  fire  suppression,  statistical  accuracy, 
economic  effects,  and  credibility  of  the  owl  report  and  the  science  involved. 

The  answers  were  generally  based  on  information  gathered  in  the  process  of 
preparing  the  spotted  owl  report  and  presented  in  a  manner  to  respond  to  the 
specific  questions.  The  information  presented  was  consistent  with  the  information, 
conclusions,  and  recommendations  contained  in  the  spotted  owl  report.  (C) 


USDA  Forest  Service.  1990.  Forest  Service  report  to  the  Congress:  implementation  of  Section  318 
of  the  Interior  and  Related  Agencies  Appropriation  Act  for  Fiscal  Year  1990;  sixth  report. 
Washington,  D.C.:  USDA  Forest  Service.  28  p. 


“Section  318  of  the  fiscal  year  1990  Appropriations  Act  for  the  Interior  and  related 
agencies  requires  the  Forest  Service  to  submit  monthly  reports  to  the  Congress.  This 
is  the  sixth  account  of  the  implementation  of  Section  318,  which  set  timber  harvest 
objectives  for  Region  6  and  prescribed  measures  for  protecting  the  northern  spotted  owl 
and  old-growth  forests.” 
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"As  of  April  20,  1990  the  National  Forests  in  Region  6  received  bids  or  awarded  sales  for 
3.9  billion  board  feet  of  timber.  In  addition,  253  million  board  feet  are  advertised  for 
sale.  As  the  snow  recedes,  the  pace  of  advertising  sales  will  quicken." 

"Five  of  the  13  citizen  advisory  boards  created  to  help  implement  Section  318  have 
essentially  completed  their  work.  Eight  are  in  various  stages  of  completion  and  are 
expected  to  finish  by  mid-June.  Eighty  percent  of  the  fiscal  year  1990  timber  sale 
volume  has  been  presented  to  the  boards  and  recommendations  have  been  made  on  70 
percent." 

“The  Interagency  Scientific  Committee  (ISC)  has  completed  its  work  and  submitted 
a  report  to  the  agency  heads  who  chartered  the  group.  The  report  has  been  widely 
publicized  and  a  summary  is  included  in  an  appendix  to  this  report.” 

“The  U.S.  Fish  and  Wildlife  Service  (FWS)  has  completed  its  analysis  of  the  potential 
effects  of  Section  318  timber  sales  on  the  northern  spotted  owl.  It  has  prepared  an 
informal  conference  report  that  provides  advisory  recommendations  for  reducing  or 
minimizing  these  efFects.” 

“The  appeals  of  45  timber  sale  decisions  were  in  the  office  of  the  Regional  Forester  for 
review  on  April  17.  The  total  volume  affected  was  359  million  board  feet  (MMBF).  Of 
this  total,  319  MMBF  is  planned  for  sale  in  fiscal  year  1990,  259  MMBF  of  it  on  Forests 
occupied  by  the  northern  spotted  owl.”  (A) 


USDI  Fish  and  Wildlife  Service.  1990.  Interim  procedures  leading  to  endangered  species  act 
compliance  for  the  northern  spotted  owl.  Portland,  OR:  USDI  Fish  and  Wildlife  Service, 
Region  1.  37  p. 

Includes  formal  Section  7  consultation  guidance,  interim  recovery  strategy, 
conservation  planning  for  non-federal  actions,  and  guidance  for  incidental  take. 

"Disclaimer:  This  copy  of  the  procedures  leading  to  Endangered  Species  Act  compliance 
was  prepared  as  instructional  material  to  respond  to  questions  about  Endangered  Species 
Act  procedures  that  may  apply  when  the  northern  spotted  owl  becomes  a  listed  species.” 

For  timber  harvest  activities,  the  “may  effect”  standard  applies  to  harvest  activities 
within  suitable  owl  habitat,  as  well  as  any  harvest  activities  within  a  i/^-mile 
radius  of  any  known  nest  site  or  pair  activity  center.  Incidental  take  also  applies 
to  timber  harvest  activities  which  may  harm  or  harass  owls.  Take  or  incidental 
take  requires  authorization.  The  Service  will  consider  all  requests  for  incidental 
take  as  appropriate;  incidental  take  resulting  from  not  following  the  guidelines  will 
be  investigated.  Non-federal  entities  can  apply  for  an  incidental  take  permit  by 
submitting  an  application  and  a  habitat  conservation  plan  to  the  Service.  Because 
States  authorize  private  timber  harvest,  they  may  be  party  to  take  on  private  lands, 
as  well  as  on  State  lands.  In  the  absence  of  an  incidental  take  permit,  this  take 
would  be  a  violation  of  the  Endangered  Species  Act.  Either  individual  land-owners 
or  States  may  prepare  habitat  conservation  plans,  but  the  Service  would  prefer 
that  States  prepare  such  for  all  state  and  private  timber  lands.  A  “may  effect” 
determination  results  in  formal  consultation.  Each  federal  action  “package”  will 
result  in  a  separate  biological  opinion  issued  by  the  Service  to  the  Forest  Service  or 
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BLM.  If  the  Service  follows  the  normal  procedure  for  producing  a  recovery  plan,  it  is 
anticipated  that  two  years  would  be  required  to  prepare  a  finalized  plan.  (C) 


USDI  Fish  and  Wildlife  Service.  1991.  Guidelines  for  surveying  proposed  management  activities 
that  may  impact  northern  spotted  owls.  Portland,  OR:  USDI  Fish  and  Wildlife  Service, 
Region  1.  22  p. 

The(se)  guidelines  were  designed  to  be  followed  when  surveying  areas  where 
timber  harvest  activities  may  remove  or  modify  northern  spotted  owl  habitat.  The 
U.S.  Fish  and  Wildlife  Service  (Service)  endorses  the  use  of  these  guidelines  for 
gathering  information  on  proposed  timber  sale  activities  so  that  compliance  with  the 
“take”  prohibition  of  the  Endangered  Species  Act  may  be  assured.  Note  that  any 
information  on  owl  presence  within  and/or  adjacent  to  the  proposed  planning  or 
activity  areas  is  important,  even  if  it  does  not  meet  the  guidelines  described  below. 
However,  if  the  only  information  available  for  a  particular  activity  was  acquired 
through  less  intensive  surveys,  the  Service  must  conservatively  assess  the  efFects  of 
the  action  on  northern  spotted  owls.  It  is  always  useful  to  document  reasons  for  not 
adhering  to  the  recommended  guidelines.  (C) 

“The  enclosed  guidelines  only  cover  the  technical  aspects  of  conducting  spotted 
owl  surveys.  These  guidelines  are  based  on  several  existing  protocols  and,  when 
implemented,  should  serve  two  primary  purposes:  (1)  provide  adequate  coverage  and 
assessment  of  the  area  for  the  presence  of  spotted  owls,  and  (2)  ensure  a  high  probability 
of  locating  spotted  owls  and  identifying  owl  territories  that  may  be  afFected  by  a 
proposed  management  action.  It  is  not  appropriate  to  use  these  guidelines  to  monitor 
yearly  trends  of  spotted  owls  or  for  many  other  research  applications.” 

"These  guidelines  were  peer-reviewed  by  scientists,  biologists,  and  managers  who  work 
on  various  issues  pertinent  to  the  ecology  and  management  of  northern  spotted  owls.” 

(A) 


Ward,  J.P.  1990.  Spotted  owl  reproduction,  diet  and  prey  abundance  in  northwest  California. 

Areata,  CA:  Humboldt  State  University.  70  p.  M.S.  thesis. 

“I  examined  reproduction  and  diet  of  the  northern  spotted  owl  ( Strix  occidentalis 
caurina )  and  the  patterns  of  abundance  of  its  prey  near  Dinsmore,  California,  June 
through  August  1987  and  1988.  Relative  abundance  of  deer  mice  ( Permoyscus 
sp.),  voles  ( Microtus  sp.  and  Clethrionomys  californicus ),  and  insectivores  ( Sorex , 
Neurotrichus,  Scapanus  sp.),  dusky-footed  woodrats  ( Neotoma  fuscipes),  and  northern 
flying  squirrels  ( Glaucomys  sabrinus )  were  not  significantly  different  between  home 
ranges  of  reproductively  successful  and  unsuccessful  male  owls.  However,  true  differences 
may  not  have  been  detected  because  a  high  variance  in  prey  abundance  within  owl  home 
ranges  resulted  in  low  power  (<  0.10)  of  performed  comparisons.” 

“Woodrat  abundance  was  more  consistent  among  home  ranges  where  owls  successfully 
bred.  This  pattern  did  not  follow  with  mice  or  insectivores.  Relative  abundance  of 
woodrats  and  mice  were  significantly  greater  than  expected  at  sites  where  spotted  owls 
hunted,  whereas  abundance  of  Allen’s  chipmunks  (  Tamias  senex),  a  species  usually  not 
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eaten  by  owls,  was  not.  Woodrats  comprised  the  greatest  proportion  of  prey  biomass 
consumed  by  northern  spotted  owls  (X  =  70.9%;  sd  =  13.4%)  based  on  an  analysis  of 
339  pellets  collected  from  9  owl  home  ranges.” 

"I  concluded  that  dusky-footed  woodrats  are  the  predominant  food  resource  for  spotted 
owls  in  northwestern  California  during  summer  months.  Moreover,  these  prey  are 
distributed  patchily,  even  in  home  ranges  of  reproductively  successful  owls.  I  suggest 
that  some  owls  may  compensate  for  this  distribution  by  foraging  at  edge-sites  abundant 
with  woodrats."  (A) 


Ward,  J.P.,  Jr.;  Franklin,  A.B.;  Gutierrez,  R.J.  1990.  Using  search  time  and  regression  to 
estimate  abundance  of  territorial  spotted  owls.  Ecological  Applications.  1(2):  207-214. 

“Using  conventional  sampling  methods,  unbiased,  precise  estimates  of  the  number  of 
individuals  in  a  population  can  be  difficult  to  obtain  for  rare,  secretive  species.  We  used 
a  Leslie  regression  model  (LRM)  to  estimate  the  number  (No)  and  the  variance  of  the 
number  ( V[ A/o] )  of  adult  and  subadult  northern  spotted  owls  in  a  territorial  population 
from  direct  counts  within  a  292  km2  study  area.  Estimates  of  No  from  day  counts 
were  more  accurate  and  precise  and  more  robust  to  fluctuations  in  survey  efFort  than 
estimates  from  night  counts.  LRM  estimates  from  day  counts  were  not  significantly 
different  from  two  different  maximum-likelihood  estimates,  and  required  30-64%  less 
effort.  These  findings  suggest  a  less  costly  method  for  statistically  comparing  spotted 
owl  abundance  between  spatial  or  temporal  units.”  (A) 


Wilcove,  D.;  Murphy,  D.  1991.  The  spotted  owl  controversy  and  conservation  biology. 
Conservation  Biology.  5(3):  261-262. 


Wood,  G.W.  1991.  Owl  conservation  strategy  flawed.  J.  Forestry.  Feb:  39-41. 

“The  preparation  of  A  Conservation  Strategy  for  the  Northern  Spotted  Owl  may  well 
have  been  the  most  concerted  and  intensive  effort  in  the  history  of  American  wildlife 
management.  Federal  agencies,  spurred  by  their  increasing  embroilment  in  the  issues 
of  loss  of  old-growth  forest,  declining  northern  spotted  owl  populations,  the  imminent 
listing  of  the  owl  as  a  threatened  species  and  the  spotted  owl  as  a  surrogate  for 
old-growth,  initiated  a  blitzkrieg  strategy  aimed  at  defusing  the  crisis  before  another 
episode  of  "courtroom  land  management"  could  begin.  To  that  end,  they  appear  to 
have  been  highly  successful." 

“My  first  two  concerns  are  outside  the  committee’s  assigned  responsibility.  The  ISC  was 
to  develop  the  best  practicable  strategy  that  would  ensure  a  viable  population  of  spotted 
owls  for  at  least  100  years.  It  was  not  to  consider  ecological  and  economic  tradeoffs  or 
benefits  resulting  from  that  strategy.” 

“My  second  point  concerns  the  old-growth/owl/logging  issue.  While  the  ISC  recognized 
that  "to  some  degree"  the  spotted  owl  is  a  surrogate  for  old-growth,  it  denied  complicity 
with  the  surrogate  process." 
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“There  are  some  other  ISC  propositions  that  are  of  debatable  scientific  merit:  cutting 
may  result  in  an  edge  effect  manifested  by  greater  predation  of  spotted  owls  by  barred 
and  great  horned  owls;  cutting  negatively  affects  the  prey  base  of  spotted  owls; 
old-growth  forest  conditions  are  a  requirement  for  the  northern  flying  squirrel;  logging 
one  stand  critically  predisposes  an  adjacent  stand  to  blowdown;  owl-pair  cluster  size 
will  respond  sluggishly  to  increases  in  HCA;  etc.  ...  It  bodes  ill  as  a  guide  to  future 
management  of  the  forests  upon  which  society  depends  for  a  broad  array  of  resources." 

(A) 


Unpublished  Literature 

Agee,  J.  K.;  Edmonds,  R.  L.  1991  (August).  [Draft].  Forest  protection  issues  for  the  northern 
spotted  owl.  90  p. 

Anderson,  D.R.;  Burnham,  K.P.  [ca.  1991].  [Draft  ms.].  Estimated  rates  of  population  change  in 
the  northern  spotted  owl.  lip. 

Anthony,  R.G.;  Rosenberg,  D.;  Brown,  M.  [and  others].  1990  (October).  [Annual  Report]. 
Patterns  of  distribution  and  abundance  of  small  mammals  in  old-  and  second-growth 
Douglas-fir  forests  in  the  Oregon  Cascades,  p.  3-5.  In:  Wildlife  habitat  relationships  in 
western  Washington  and  Oregon.  USDA  Forest  Service,  Pacific  Northwest  Research  Station. 
Research  Work  Unit  4203.  116  p. 

"Compare  small  mammal  abundance  in  old-  and  second-growth  Douglas-fir  forests, 
particularly  the  primary  prey  species  of  the  spotted  owl,  compare  the  structural  features 
of  the  habitat  relating  to  differences  in  small  mammal  abundance  within  and  among 
stands,  relate  owl  reproduction  to  prey  abundance,  collaborate  with  other  researchers 
in  the  spotted  owl  RD&A  Program  in  synthesizing  the  results  of  the  owl  prey  ecology 
studies  across  the  Pacific  Northwest.”  (A) 


Baldwin,  J.  1991  (February  15).  [Unpublished].  Statistical  review  of  manuscript  “visit  analysis”. 
Berkeley,  CA:  USDA  Forest  Service  Pacific  Southwest  Experiment  Station.  37  p. 


"To  review,  statistically,  the  protocols  of  establishing  the  occupancy/non-occupancy  of 
spotted  owl  sites.”  (A) 


Bingham,  B.B.  1991  (May).  [Draft  ms.].  Stand  level  characteristics  of  spotted  owl  habitats  on 
the  Mad  River  Ranger  District  in  California.  Areata,  CA:  USDA  Forest  Service,  Pacific 
Southwest  Forest  and  Range  Experiment  Station.  7  p. 

Characterization  of  the  vegetation  structure  and  composition,  and  the  physiography 
of  forest  stands  and  landscapes  used  by  the  spotted  owl.  The  research  is  being 
conducted  within  four  study  areas;  Mad  River,  Ukonom  (Tibar),  Chetco,  and 
Lassen.  (C) 
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Carey,  A.B.;  Forsman,  E.D.;  Maguire,  C.C.  1990  (October).  [Annual  Report].  Patterns  of  spotted 
owl  prey  abundance  in  the  Oregon  Coast  Range  and  Olympic  Peninsula.  In:  Wildlife  habitat 
relationships  in  western  Washington  and  Oregon.  USDA  Forest  Service,  Pacific  Northwest 
Research  Station.  Research  Work  Unit  4203.  116  p. 

Carey,  A.B.;  Horton,  S.P.;  Biswell,  B.L.  1991.  [Draft  ms.].  Northern  spotted  owls:  influence  of 
prey  base  and  landscape  character.  99  p. 

Prey  populations  and  the  use  and  composition  of  home  ranges  of  northern  spotted 
owls  ( Strix  occidentalis  caurina )  were  studied  in  5  landscapes  in  2  forest  types  in 
southwestern  Oregon.  The  landscapes  differed  in  the  degree  to  which  old  forest  had 
been  fragmented  by  wildfire  and  logging.  Prey  populations  were  measured  at  47  sites 
in  southwestern  Oregon.  Further  data  on  prey  populations  were  gathered  on  14  sites 
on  the  Olympic  Peninsula  in  northern  Washington,  where  owls  use  larger  ranges 
than  in  Oregon.  (C) 

Diller,  L.  1989.  [Unpublished  report].  Status  of  the  northern  spotted  owl  in  managed  forests  on 
Simpson  Redwood  lands  in  northern  California.  Areata,  CA:  Simpson  Timber  Company. 

Duncan,  N.;  Allbritten,  M.;  Briggs,  M.  [n.d.].  [Unpublished  report].  Muscular  stomach  impaction 
in  a  juvenile  spotted  owl  (a  case  study).  2  p. 

An  account  of  a  single  incidence  of  a  subadult  spotted  owl,  found  in  a  severely 
weakened  state,  salvaged  and  treated  by  a  vet  for  a  found  bone  impaction  in  the 
stomach.  Treatment  resulted  in  recovery.  (C) 


Everett,  R.;  Martin,  S.;  Bickford,  M.;  Schellhaas,  R.;  Forsman,  E.  [In  Press].  Variability  and 
dynamics  of  spotted  owl  nesting  habitat  in  eastern  Washington,  in  Proceedings  of  the 
National  Silviculture  Workshop.  Cedar  City,  UT.  May  7-9,  1991. 


“In  this  preliminary  study  we  documented  the  array  of  stand  conditions  associated  with 
six  spotted  owl  nest  sites,  the  character  of  the  neighboring  stands,  and  the  disturbance 
regimes  that  created  current  forest  structure.  Forest  structure  and  cover  varied  greatly 
among  nest  sites  and  the  ’’neighborhood"  stands,  but  there  are  areas  of  commonality 
in  the  presence  of  dense  (>  70%  cover),  multilayered  canopies  and  the  presence  of 
Douglas-fir  and  mistletoe  brooms.  Silvicultural  prescriptions  are  suggested  for  the 
preservation  of  the  spotted  owl  and  associated  ecosystems.  These  prescriptions  attempt 
to  mimic  the  intensity  and  frequency  of  processes  that  have  created  the  current  spotted 
owl  habitat.”  (A) 


Fletcher,  K.W.  1990  (October).  [Unpublished].  Habitats  used,  abundance  and  distribution  of  the 
Mexican  spotted  owl  Strix  occidentalis  lucida  on  National  Forest  System  lands.  USDA  Forest 
Service,  Southwest  Region.  56  p. 

The  amount  of  Mexican  spotted  owl  habitat  was  estimated  on  each  Forest  in 
Arizona  and  New  Mexico  by  habitat  type  and  land  status.  (C) 
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Study  objectives  include:  elucidate  the  population  ecology  of  the  spotted  owl  on 
the  Olympic  Peninsula,  to  include  population  age  structure,  and  age  specific  birth, 
death,  and  reproductive  rates,  and  compare  survival  and  reproductive  rates  of 
color-banded  and  radio-tagged  owls.  (C) 
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of  spotted  owls  on  the  east  slope  of  the  Cascade  Range,  Washington,  p.  27-30.  In:  Wildlife 
habitat  relationships  in  western  Washington  and  Oregon.  USDA  Forest  Service,  Pacific 
Northwest  Research  Station.  Research  Work  Unit  4203.  116  p. 

Foster,  C.C.;  Burns,  J.A.;  Carey,  A.B.  [n.d.].  Roosting  habits  of  the  spotted  owl  in  the  Oregon 
Coast  Ranges.  [Abstract].  1  p. 

Foster,  C.C.;  Forsman,  E.D.;  Meslow,  E.C.  [and  others],  [In  press].  Survival  and  reproductive 
rates  of  radio-marked  spotted  owls  in  Oregon  and  Washington.  J.  Wildl.  Manage. 

Survival  rates,  reproductive  rates,  and  weights  of  spotted  owls  wearing  backpack 
style  radio  transmitters  were  compared  with  similar  data  from  non-radio-marked 
owls.  (C) 
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Franklin,  A.B.;  Blakesley,  J.A.;  Gutierrez,  R.J.  1990  (January).  Population  ecology  of  the 

northern  spotted  owl  ( Strix  occidentals  caurina )  in  northern  California:  preliminary  results, 
1989.  Technical  Report  1990-9  Nongame  Bird  and  Mammal  Section  Report.  Sacramento,  CA: 
California  Department  of  Fish  and  Game.  45  p. 

Fredrickson,  R.J.;  English,  A.K.;  Moorhead,  B.B.  1990  (December).  [Report].  Spotted  owl 
inventory  and  monitoring  Olympic  National  Park  1990.  Port  Angeles,  WA:  USDI  National 
Park  Service,  Olympic  National  Park.  40  p. 

Presence  or  absence  of  northern  spotted  owls  was  sampled  along  gradients  of  forest 
structure,  species  composition,  and  elevation  in  unsurveyed  areas  of  Olympic 
National  Park  during  1990.  (C) 


Higginson,  J.  1990.  [Report].  Dealing  with  uncertainty  in  a  conservation  strategy  for  the  northern 
spotted  owl.  22  p. 

The  purpose  of  the  Interagency  Scientific  Committee  was  to  explore  systems 
properties  of  the  northern  spotted  owl  and  its  habitat  and  to  generate  a  strategy  for 
its  conservation.  The  emphasis  of  this  paper  has  been  to  review  how  the  team  dealt 
with  uncertainty.  (C) 


Irwin,  L.L.;  Martin,  S.K.;  Fleming,  T.L.;  Buchanan,  J.B.  1991  (April).  Demography  of  spotted 
owls  in  managed  and  unmanaged  forests  on  the  east  slope  of  the  Cascades  Mountains, 
Washington.  1990  Annual  Report.  Corvallis,  OR:  NCASI.  22  p. 

This  is  the  first  year  report  of  a  multiyear  investigation  of  the  effects  of  natural  and 
managed  fragmentation  of  spotted  owl  habitats  on  the  Okanagan  and  Wenatchee 
National  Forests,  and  adjacent  areas  on  the  east  slope  of  the  Cascade  mountains  of 
Washington  State.  (C) 


Kerns,  S.  J.  1991  (January).  [Report].  Wildlife  Observations  on  the  lands  of  the  Pacific  Lumber 
Company:  1990  spotted  owl  summary  report.  Round  Mountain,  CA:  Wildlife  Resource 
Managers.  14  p. 

LaHaye,  W.S.;  Gutierrez,  R.J.  1989  (November).  [Draft].  Big  Bear  spotted  owl  study,  1989. 
Sacramento,  CA:  California  Department  of  Fish  and  Game.  16  p. 


Surveys  were  conducted  for  spotted  owls  in  the  San  Bernardino  Mountains  to 
estimate  territory  occupancy,  population  trends  and  the  demographic  characteristics 
of  the  local  population.  (C) 


Lehmkuhl,  J.F.;  Raphael,  M.G.  1991  (July).  [Draft].  Measurement  of  forest  pattern  for  spotted 
owl  habitat  management.  Olympia,  WA:  USDA  Forest  Service,  Pacific  Northwest  Research 
Station.  43  p. 


D-20 


Bibliography 

Lehmkuhl,  J.  F.;  Raphael,  M.  G.  [Draft]  (10/5/91).  Habitat  pattern  around  spotted  owl  locations 
on  the  Olympic  Peninsula,  Washington.  Submitted  to  J.  Wildl.  Manage. 
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that  are  most  appropriate  for  measuring  habitat  patterns.”  (A) 


Marcot  B.  G.  [In  Press].  Viability  considerations  for  managing  spotted  owls  in  southern 
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that  inhabit  coniferous  forests  of  the  West  within  the  range  of  the  northern  spotted  owl 
( Strix  occidentalis  caurina ).  Provide  documentation  on  the  functional  role  of  dead  wood 
to  spotted  owl  prey  species  and  associated  old-forest  species,  and  summarize  the  results 
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Wildlife  habitat  relationships  in  western  Washington  and  Oregon.  USDA  Forest  Service, 
Pacific  Northwest  Research  Station.  Research  Work  Unit  4203.  116  p. 

Study  objectives:  monitor  selected  pairs  of  spotted  owls  using  radio-telemetry, 
determine  the  distance  adult  owls  forage  to  feed  young,  determine  habitat  used  by 
owls  as  compared  to  habitat  available,  locate  nest  sites,  map  all  owls  encountered, 
and  determine  nest  success  and  mortality  of  juvenile  owls  encountered.  (C) 
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Meslow,  E.C.;  Forsman,  E.D.;  Thrailkill,  J.  [and  others].  1990  (October).  [Annual  report]. 
Demographic  characteristics  of  spotted  owls  on  the  Eugene  BLM  District,  Central  Coast 
Range,  Oregon,  p.  78-84.  In:  Wildlife  habitat  relationships  in  western  Washington  and 
Oregon.  USDA  Forest  Service,  Pacific  Northwest  Research  Station.  Research  Work  Unit 
4203.  116  p. 

Study  objectives  include:  satisfy  Eugene  BLM  District  spotted  owl  monitoring  needs 
with  the  the  study  area,  elucidate  the  population  biology  of  the  spotted  owl  on  the 
Eugene  BLM  District  (Coast  Range  region)  by  banding  adult  and  fledgling  owls 
to  assess  site  tenacity,  population  age  structure,  and  age  specific  birth,  death  and 
reproductive  rates,  determine  total  density  of  adult  spotted  owls  within  an  intensive 
study  are,  compare  population  dynamics  of  owls  in  highly  fragmented  areas,  such  as 
our  study  area,  to  those  owls  in  less  fragmented  forests.  (C) 
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owls  in  managed  forests:  identification  and  evaluation  of  non  old-growth  cover  types  for  use 
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and  Oregon.  USDA  Forest  Service,  Pacific  Northwest  Research  Station.  Research  Work  Unit 
4203.  116  p. 

Study  objectives  include:  describe  habitat  use  by  spotted  owls  -  especially  the 
use  of  non  old-growth  cover  types,  determine  population  parameters  of  spotted 
owls,  including  comparative  density  and  annual  rates  for  occupancy,  turnover,  and 
productivity,  identify  and  evaluate  potential  management  options  which  utilize  non 
old-growth  cover  types  within  spotted  owl  habitat  management.  (C) 
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on  spotted  owl  site  selection,  site  occupancy,  and  reproductive  status  in  western  Oregon. 
Corvallis,  OR:  NCASI.  94  p. 

A  statistically  ordinated  assessment  of  whether  spotted  owls  select  for  a  variety 
of  landscape  level  habitat  variables  was  conducted  on  Coast  Range  and  Klamath 
province  spotted  owl  data  sets.  (C) 
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229  p. 


Existing  habitat  serai  stages,  owl  locations,  and  reproductive  status  are  described. 
Projected  changes  from  timber  management  activities  are  correlated  to  changes  in 
habitat  over  the  next  four  decades,  when  size-class  distribution  becomes  stable 
through  planned  timber  harvesting.  Guidelines  are  presented  to  insure  a  constant 
future  quantity  and  distribution  of  suitable  owl  habitat.  (C) 
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technique  is  inaccurate  because  of  seasonal  and  spatial  differences  in  capture 
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banding.  (C) 
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habitat  use  versus  the  habitat  available  to  the  owl.”  (A) 
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program.  San  Francisco,  CA:  USDA  Forest  Service,  Pacific  Southwest  Region.  47  p. 

"The  Pacific  Southwest  Region  (R5)  conducted  the  spotted  owl  inventory  and 
monitoring  program  on  National  Forests,  in  conjunction  with  the  Spotted  Owl  Research, 
Development,  and  Application  (RD&A)  program.  The  objective  of  ‘inventory’  was  to 
gather  information  on  the  status  of  spotted  owl  areas  and  populations.  The  objective 
of  ‘monitoring’  was  to  determine  if  trends  in  occupancy  rates  of  spotted  owls  are  at  an 
acceptable  level.  The  objective  of  ‘survey’  was  to  determine  whether  or  not  spotted  owls 
occurred  within  a  project  area  and  to  assess  possible  impacts  of  the  proposed  project  on 
owls  through  the  biological  evaluation  process.” 

“A  total  of  1,868  spotted  owls  were  located  during  inventory,  monitoring,  and  survey 
(l/M/S)  efForts  in  the  Klamath  and  Sierra  Nevada  provinces,  and  on  southern  California 
forests.  The  number  of  single  owls  (764)  is  believed  to  be  high,  given  that  detection 
of  the  same  owl  could  have  occurred  by  different  personnel  during  various  Inventory, 
Monitoring  and  Survey  efForts.  The  number  of  pairs  (552)  is  believed  to  be  the  more 
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that  were  monitored  in  1988,  1989  and  1990  indicated  that  almost  all  SOHAs  had  at 
least  one  owl  (98%  in  the  Klamath  province  and  100%  in  the  Sierra  Nevada  province) 
and  that  95%  of  the  SOHAs  in  the  Klamath  province  and  89%  of  the  SOHAs  in  the 
Sierra  Nevada  province  had  a  resident  pair  in  at  least  one  year.  The  proportion  of 
SOHAs  with  young  in  any  one  year  is  likely  to  be  low;  however,  if  reproduction  is 
calculated  on  a  3-year  average,  the  proportion  increases.  In  the  Klamath  province,  36% 
of  the  SOHAs  had  young  in  1990.  The  3-year  combined  estimate  (where  a  SOHA  was 
considered  reproductive  if  young  were  produced  in  1988  and/or  1989  and/or  1990)  was 
75%  for  the  Klamath  province.  In  the  Sierra  Nevada  province,  36%  of  the  SOHAs  had 
young  in  1990  and  the  3-year  combined  estimate  was  40%. ” 
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between  the  amount  of  suitable  spotted  owl  habitat  and  the  occupancy  status  of 
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The  focus  of  “the  Jamison  plan”  for  spotted  owl  management  is  presented,  with  an 
analysis  of  effects  of  the  proposed  timber  management  program  on  the  spotted  owl. 
The  biological  analysis  is  divided  into  phases  through  1995.  (C) 
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within  home  ranges,  determine  whether  owls  demonstrated  habitat  selection,  and  to 
compare  these  results  among  3  study  areas  and  with  previous  studies."  (A) 


Zabel,  C.J.;  Noon,  B.  1991  (January  31).  [Draft  Annual  Report  1990].  Demographic  parameters 
of  the  spotted  owl  at  three  study  sites  in  southwestern  Oregon  and  northwestern  California. 
Areata,  CA:  USDA  Forest  Service,  Pacific  Southwest  Region.  12  p. 

‘‘In  this  study  we  are  gathering  data  on  survival  and  reproductive  rates  of  populations 
of  spotted  owls  in  different  forest  stands  with  varied  amounts  of  fragmentation  and  a 
range  of  stand  ages.  We  will  monitor  responses  of  owls  to  habitat  changes  such  as 
timber  harvest.  Information  on  demographic  parameters  will  be  collected  and  compared 
among  three  study  sties:  Coos  Bay  BLM  District  and  Siskiyou  National  Forest  in 
Oregon,  and  Lassen  National  Forest  in  California.  Spotted  owls  in  Oregon  are  the 
northern  subspecies,  and  spotted  owls  at  Lassen  are  the  California  subspecies  (S.  o. 
occidentalis)."  (A) 
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Introduction 

In  addition  to  this  environmental  impact  statement,  there  are  other 
related  activities  in  progress  at  the  national  and  state  levels  and  by 
other  agencies.  Most  of  these  other  activities  are  outside  the  scope  of 
this  document,  the  court  ordered  schedule,  or  the  control  of  the  Forest 
Service,  yet  it  is  important  to  recognize  these  efforts.  Specifics  on 
management  activities  may  also  be  found  in  Appendix  C. 

U.S.  Fish  and 
Wildlife 

Service 

A  Recovery  Team  was  established  to  develop  a  plan  that  would  lead 
to  the  conservation  and  survival  of  the  northern  spotted  owl.  The 
forthcoming  Northern  Spotted  Owl  Recovery  Plan  will  serve  as  a  guide 
to  future  Federal,  State,  and  private  activities  affecting  the  spotted  owl. 
The  goal  of  the  Recovery  Plan  will  be  to  manage  habitat  so  the  spotted 
owl  will  no  longer  need  the  protection  of  the  Endangered  Species  Act.  A 
draft  Recovery  Plan  is  expected  to  be  released  in  February  1992,  and  a 
final  Plan  in  mid-1992. 

A  proposal  designating  Critical  Habitat  Areas  as  published  in  the  May 

6,  1991,  Federal  Register.  The  U.S.  Fish  and  Wildlife  Service  accepted 
comments  on  the  pre-proposal  through  June  5,  1991.  A  revised  Critical 
Habitat  proposal  was  published  in  the  Federal  Register  on  August  13, 
1991.  Comments  on  this  revised  proposal  were  accepted  by  the  U.S. 

Fish  and  Wildlife  Service  through  October  15,  1991.  A  final  rule  was 
issued  in  January  1992  and  is  reflected  in  the  mapping  of  Alternative  C 
in  this  environmental  impact  statement.  After  the  final  Recovery  Plan 
issued,  Critical  Habitat  will  be  reviewed  for  consistency. 

Bureau  of 

Land 

Management 

The  Bureau  of  Land  Management  is  currently  in  the  process  of 
formulating  alternatives  for  their  Resource  Management  Plans.  A  letter 
to  concerned  citizens  was  released  July  30,  1991  which  outlines  the 
Revised  Guidance  for  Formulation  of  Alternatives,  and  the  Guidance 
for  Analytical  Techniques  Needed  to  Estimate  Effects  of  Alternatives 
currently  in  use.  Drafts  are  expected  to  be  released  in  the  spring  of 

1992. 

On  September  11,  1991  the  Bureau  of  Land  Management  submitted 
a  petition  to  convene  the  Endangered  Species  Committee  to  consider 
applying  the  Endangered  Species  Act  exemption  process  to  44  timber 
sales  in  western  Oregon  located  in  spotted  owl  habitat.  The  Endangered 
Species  Committee  will  begin  hearings  in  January  in  Portland,  Oregon. 
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Decisions  from  this  committee  will  only  apply  to  the  44  Bureau  of  Land 
Management  timber  sales  in  western  Oregon. 


Scientific  Panel: 

A  four  member  scientific  panel  to  research  old-growth  forests  and 
related  issues  was  chartered  in  May  1991  by  the  Subcommittee  on 
Forests,  Family  Farms  and  Energy,  under  the  House  Committee 
on  Agriculture,  and  the  Subcommittee  on  Fisheries  and  Wildlife 
Conservation  and  the  Environment,  under  the  Committee  on  Merchant 
Marine  and  Fisheries.  The  charge  of  the  panel,  referred  to  as  “The 
Scientific  Panel  on  Late-Successional  Forest  Ecosystems”  was  to: 

•  Identify  old-growth  forest  areas  in  the  Pacific  Northwest,  including 
northern  California,  that  may  warrant  inclusion  in  a  regional  reserve. 

•  Develop  alternatives  for  providing  interim  protection  for  ecologically 
significant  old-growth  forests  and  late-successional  ecosystems,  species, 
and  processes,  including,  but  not  limited  to,  the  spotted  owl. 

•  Prepare  maps  for  each  affected  National  Forest  and  Bureau  of  Land 
Management  District  which  display  each  alternative  as  a  graded  series 
from  most  to  least  important  for  achieving  protection  and  management 
objectives. 

•  Develop  recommended  guidelines  for  managing  unreserved  lands 
associated  with  each  alternative,  and  quantify  the  effect  each  alternative 
will  have  on  timber  harvest  levels  in  the  affected  area. 


The  scientific  panel  presented  their  findings  and  alternatives  to  the 
House  Committee  on  July  24,  1991,  which  contained  a  range  of  14 
major  options  from  the  34  alternatives  analyzed.  The  14  options  ranged 
from  a  high  timber  yield  to  a  high  late-successional/old-growth  forest 
reservation.  Each  alternative  was  then  rated  for  providing  for  the 
long-term  retention  of  ancient  forest  networks  and  for  viable  populations 
of  the  northern  spotted  owl,  marbled  murrelets,  and  other  associated 
species,  as  well  as  habitat  for  sensitive  fish  stocks. 


Pending  Legislation: 

These  bills  were  introduced  in  1991  and  address  some  of  the  same  issues 
as  this  environmental  impact  statement.  The  language  used  to  describe 
these  bills  is  taken  directly  from  the  text  of  the  bill.  None  of  these  bills 
have  been  signed  into  law. 
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H.R.  842,  "Ancient  Forest  Protection  Act  of  1991”.  Official  Title:  To 
provide  for  the  protection  of  the  remaining  ancient  forests  on  the  federal 
lands  of  the  States  of  Washington,  Oregon,  and  California. 

H.R.  1309,  “Community  Stability  Act  of  1991”.  Official  Title:  A  bill  to 
assure  stability  of  communities  dependent  on  outputs  of  timber  and  other 
resources  from  National  Forests  and  public  lands. 

H.R.  1590,  “Ancient  Forest  Act  of  1991”.  Official  Title:  To  provide  for  the 
designation  of  an  ancient  forest  reserve  system,  including  lands  managed 
by  the  Bureau  of  Land  Management  and  portions  of  National  Forests 
established  by  reservations  from  the  public  domain,  and  to  require  the 
Secretaries  of  the  Departments  of  the  Interior  and  Agriculture  to  enhance 
economic  stability  in  the  Pacific  Northwest. 

H.R.  2463,  "Forests  and  Families  Protection  Act  of  1991”.  Official 
Title:  To  provide  for  the  protection  and  management  of  ecologically 
significant  old-growth  forests  on  National  Forests  and  public  domain  lands 
in  Washington,  Oregon,  and  California;  to  ensure  the  conservation  of 
the  northern  spotted  owl  and  protection  of  other  species  associated  with 
old-growth  forests  on  such  lands;  to  provide  economic  adjustment  grants 
and  benefit  payments  to  communities  and  workers  economically  dependent 
on  such  lands;  to  facilitate  the  implementation  of  land  management  plans 
for  such  lands  and  federal  lands  elsewhere;  and  to  ensure  a  stable  and 
predictable  supply  of  commodity  resources,  and  the  stability  of  communities 
dependent  on  federal  lands. 

H.R.  2807,  “Forest  and  Community  Survival  Act  of  1991”.  Official  Title: 

A  bill  to  establish  an  ecologically  significant  old-growth  forest  reserve 
system  ensuring  the  conservation  of  the  northern  spotted  owl  and  the 
protection  of  other  species  associated  with  old-growth  forests  securing 
a  predictable  supply  of  timber  to  afford  stability  to  timber  dependent 
communities  in  Washington,  Oregon,  and  northern  California. 

H.R.  3263,  "Northwest  Forest  Protection  and  Community  Stability  Act 
of  1991”.  Official  Title:  To  provide  a  balanced  solution  to  the  current 
timber  based  crisis  in  Oregon,  Washington,  and  northern  California  by 
establishing  an  ecologically  significant  old-growth  forest  reserve  system, 
ensuring  the  conservation  of  the  northern  spotted  owl  and  the  protection 
of  other  species  associated  with  old-growth  forests,  securing  a  predictable 
supply  of  timber  to  afford  stability  to  timber  dependent  communities  in  the 
region,  and  providing  economic  adjustment  assistance  to  communities  in 
the  region,  and  providing  economic  adjustment  assistance  to  communities 
and  employees  dependent  on  the  forest  industry. 

S.1156,  "Federal  Lands  and  Families  Protection  Act”.  Official  Title:  An 
Act  to  provide  for  the  protection  and  management  of  certain  areas  on 
public  domain  lands  managed  by  the  Bureau  of  Land  Management  and 
lands  withdrawn  from  the  public  domain  managed  by  the  Forest  Service 
in  the  States  of  Washington,  Oregon,  and  California;  to  ensure  proper 
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conservation  of  the  natural  resources  of  such  lands,  including  enhancement 
of  habitat;  to  provide  assistance  to  communities  and  individuals  affected 
by  management  decisions  on  such  lands;  to  facilitate  the  implementation 
of  land  management  plans  for  such  public  domain  lands  and  Federal  lands 
elsewhere. 

S.1536,  “Pacific  Northwest  Forest  Community  Recovery  and  Ecosystem 
Conservation  Act  of  1991".  Official  Title:  A  bill  to  provide  for  worker 
and  community  assistance  and  for  ecosystem  conservation  in  the  Pacific 
Northwest  federal  forest  lands. 


Washington.  The  State  has  a  timber  relief  package  for  workers  and 
communities  affected  by  declines  in  harvest  levels  on  Federal  lands.  The 
package  provides  training,  including  self-employment  training,  and 
services  ranging  from  additional  unemployment  benefits  to  a  forest 
products  worker  employment  and  career  orientation  program.  The 
State  is  also  continuing  with  “Strength,  Weakness,  Opportunities,  and 
Threat”  reports  designed  to  assist  impacted  communities  in  assessing 
opportunities  for  economic  diversification.  The  Department  of  Natural 
Resources  manages  the  system  for  meeting  U.S.  Fish  and  Wildlife 
Service  Guidelines  (USDI  1990a)  on  State  and  private  lands  through  the 
Forest  Practices  permit  process. 

Oregon.  Efforts  have  increased  to  assist  individuals  and  communities 
who  are  affected  by  changes  resulting  from  declines  in  harvest  levels. 
Programs  and  services  include  extended  unemployment  benefits  and 
supplemental  benefits,  skill  assessment  and  retraining,  and  a  loan  fund 
for  beginning  entrepreneurial  ventures.  Community  assistance  includes 
a  loan  fund  to  help  businesses  in  timber-dependent  communities,  loans 
for  cities  and  counties  to  help  existing  businesses  expand,  and  for  other 
forms  of  economic  diversification.  Efforts  to  assist  the  wood  products 
industry  include  establishment  of  a  Wood  Products  Competitiveness 
Corporation  to  not  only  encourage  and  support  cooperation  among 
wood  products  firms,  but  to  improve  the  level  of  technological  expertise 
in  the  secondary  forest  products  industry.  The  Oregon  Forest  Resources 
Institute  hats  been  created  to  enhance  and  support  the  State’s  forest 
products  industry  through  public  education,  and  producer  support  and 
education. 

California.  Under  direction  from  the  Board  of  Forestry,  the  State 
is  proceeding  with  the  development  of  a  Habitat  Conservation  Plan 
covering  the  entire  range  of  the  spotted  owl  in  California  on  State  and 
private  lands.  The  plan  is  scheduled  for  completion  in  June  1992. 

The  Board  of  Forestry  has  published  rules  to  meet  U.S.  Fish  and 
Wildlife  Service  Guidelines  (USDI  1990a).  Every  Timber  Harvest  Plan 
is  reviewed  by  a  biologist  from  the  Department  of  Fish  and  Game  who 
must  certify  that  U.S.  Fish  and  Wildlife  Service  Guidelines  are  met 
(USDI  1990a).  The  U.S.  Fish  and  Wildlife  Service  is  monitoring  this 
process  through  spot  sampling  procedures. 
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In  other  related  activities,  the  Department  of  Agriculture,  Forest 
Service,  has  proposed  a  rule  which  would  revise  the  regulations 
governing  planning  for  National  Forest  System  lands  to  make  explicit 
that,  once  a  species  has  been  listed  as  threatened  or  endangered  under 
the  Endangered  Species  Act,  the  requirements  of  the  Endangered 
Species  Act  would  supersede  the  planning  requirement  that  fish  and 
wildlife  habitat  be  managed  to  maintain  viable  populations  of  native 
and  desired  non-native  species  within  the  planning  area.  This  proposed 
rule,  affecting  36  CFR  219.19,  was  published  in  the  Federal  Register 
August  27,  1991.  The  final  rule  has  not  been  issued. 
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Overview/ 
Historic  and 
Current 
Trends 


All  vegetation  types  in  the  spotted  owl  range  have  evolved  with  fires  of 
natural  or  human-caused  origin.  The  frequency  and  intensity  of  fire 
over  time  varies  greatly  over  the  landscape  and  as  a  result  of  variation 
in  fuel  and  weather.  A  combination  of  fire  effects  can  occur  in  any 
stand,  depending  on  the  key  variables  of  climatic  conditions,  fuels,  and 
topography.  This  can  result  in  a  mosaic  of  vegetation. 

On  warm,  dry  sites,  surface  fires  were  a  common  occurrence  before 
the  advent  of  fire  suppression.  These  fires  kept  the  fuel  loading  to  a 
relatively  low  level  and  killed  fire  sensitive  plant  species.  Thick  barked 
trees,  such  as  ponderosa  pine  and  Douglas-fir,  thrived  under  a  regime 
of  frequent,  low  intensity  fires.  These  fires  killed  competing  vegetation, 
and  provided  a  seed  bed  for  the  seedlings  of  these  fire  adaptable  species. 
These  fires  also  removed  intermediate  live  fuel  layers  and  fewer  fires 
reached  tree  crowns. 


Cooler  and  wetter  sites  have  usually  had  long  intervals  between  fires. 
This  allowed  a  much  greater  accumulation  of  fuels,  than  on  the  hotter, 
drier  sites.  Consequently,  fires  were  more  likely  to  burn  with  greater 
intensity,  and  catastrophic  stand  replacing  events  were  more  likely 
to  occur.  In  the  range  of  the  spotted  owl,  generally  enough  old, 
thick-barked  Douglas-fir  survived  to  seed  in  the  newly  exposed  mineral 
soil  to  a  new  stand. 


On  sites  dominated  by  western  hemlock  and  true  firs,  fires  also  tended 
to  be  stand  replacement  events,  and  mature  trees  often  did  not  survive 
to  seed  in  all  areas.  Evidence  suggests  low  vegetation,  such  as  shrubs 
and  forbs,  may  have  dominated  some  sites  for  long  periods  of  time, 
until  the  climax  western  hemlock  or  true  firs  could  seed  in  from  the 
un-burned  edge.  In  other  areas  such  as  the  coastal  forests,  light  seeded 
hardwoods  like  red  alder  captured  the  post-fire  site. 

Climate  becomes  drier  and  warmer  moving  from  north  to  south  and 
from  west  to  east  through  the  spotted  owl’s  range.  Fire  regimes  play  a 
greater  role  in  establishment  of  vegetation  patterns  at  the  southern  end 
of  the  range.  These  areas  contain  large  mixed-conifer  forests.  In  the  far 
southern  end  of  the  spotted  owl’s  range  are  areas  of  habitat  found  on 
north  aspects  and  interspersed  with  flammable  vegetation  types  such 
as  mixed  chaparral.  The  pre- European  fire  return  interval  on  such  sites 
ranged  from  10  to  30  years.  The  effects  of  natural  fires  were  variable 
because  they  burned  for  long  periods  under  a  wide  variety  of  weather 
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conditions  and  were  extinguished  by  fall  rains.  Such  events  produced  a 
variety  of  intensities  and  hence,  a  variety  of  fire  effects,  through  the  life 
of  the  fire. 


Fire  Suppression 

Fire  suppression  during  this  century  has  created  unexpected  side  effects. 
The  general  accumulation  of  fuels  is  one  of  these  effects.  As  a  result  of 
fire  suppression,  the  species  composition  of  many  vegetation  types  has 
shifted  from  the  historically  fire  resistant  ponderosa  pine  and  Douglas-fir 
to  more  shade-tolerant  species  such  as  true  firs.  On  these  sites,  firs  are 
more  susceptible  to  major  insect  and  disease  attack,  which  subsequently 
increases  mortality  and  thus  fuel  loading.  The  harvesting  of  the  valuable 
older,  fire-tolerant,  trees  is  accelerating  the  change  of  vegetation  type 
to  these  invading  species.  Successful  fire  suppression  and  a  lack  of 
vegetation  management  can  result  in  considerable  buildup  of  natural 
fuels,  thereby  increasing  rates  of  fire  spread  and  intensity,  increasing  the 
probability  of  a  stand  replacement  fire. 

In  the  short  term,  fire  suppression  is  effective  at  suppressing  fires  that 
would  have  burned  at  low  or  moderate  intensity.  The  majority  of  fires 
which  escape  initial  attack  suppression  efforts  burn  when  fuels  are  dry 
and  weather  conditions  contribute  to  large,  high  intensity  fires.  These 
fires  are  most  likely  to  cause  severe  effects. 


Management  Activities 

Management  activities  can  either  increase  or  decrease  the  risk  of  fire  in 
spotted  owl  habitat  from  hazardous  fuels.  Management  prescriptions 
can  include  requirements  to  remove,  burn,  rearrange,  chip,  crush  or 
otherwise  modify  dead  and  down  fuels  to  reduce  fire  hazards  that  had 
increased  due  to  management  activities.  Such  modification  decreases  fire 
intensity  and  rate  of  spread  and  increases  suppression  efficiency. 

Management  activities  that  change  species  composition,  age 
distribution,  and  stand  structure  affect  fire  regimes.  The  structural 
factors  which  determine  crown  fire  potential  are  canopy  closure,  fuel 
ladders,  and  canopy  height.  Management  activities  such  as  spacing  of 
planted  trees,  thinning  of  planted  or  natural  regeneration,  pruning  of 
trees,  and  the  growth  habit  of  selected  species  can  either  contribute 
to  or  discourage  crown  fires.  The  species  that  are  selected  for  a  site, 
through  active  management  or  the  indirect  effects  or  fire  suppression, 
can  affect  the  intensity  with  which  ground  fuels  burn.  Species  that  are 
planted  or  regenerate  naturally  on  a  site  affect  fire  intensity  depending 
on  how  compacted  they  are,  and  the  depth  and  loading  of  dead  material 
and  litter  they  produce  over  time. 
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Wildlife.  The  vegetation  mosaic  is  naturally  varied  from  old-growth 
forests  to  new  seedlings,  and  the  wildlife  species  that  depend  on  them 
are  equally  complex.  Fire  tends  to  increase  the  vegetation  diversity 
toward  the  early  serai  stages. 

Fire  suppression  activities  can  directly  affect  wildlife  species.  Aerial 
retardant  is  delivered  as  part  of  initial  attack  suppression  efforts  to  slow 
the  spread  of  fire  until  ground  resources  arrive.  Retardant  drops  impact 
roosting  owls  if  retardant  is  applied  to  roosting  sites.  Line  construction 
and  felling  of  trees  could  affect  spotted  owls,  particularly  when  heavy 
equipment  is  used.  Indirect  fire  suppression  methods  create  wildlife 
entrapment  situations  if  escape  routes  are  not  provided  between  firing 
operations  and  the  main  fire.  Backfire  and  burn-outs  can  also  create 
intense  pockets  of  burning  as  fires  merge.  Smoke,  whether  created  by 
wildfire  or  prescribed  fire,  could  have  a  disturbing  effect  on  nesting 
birds. 

Prey  may  be  easier  to  catch  during  and  immediately  after  fires  due 
to  the  destruction  of  hiding  cover.  Fires  temporarily  affect  rodent 
populations.  Intense  fires  may  consume  grasses  and  shrubs,  along  with 
seeds.  Fungi  essential  to  flying  squirrels  may  be  destroyed  if  decayed 
logs  and  litter  layers  are  consumed  by  fire.  Rodents  may  temporarily 
vacate  areas  where  food  is  scarce. 

Watersheds  and  Soils.  The  effects  of  fire  on  water  and  soils  are 
related.  The  actual  quality  and  quantity  of  effects  is  dependent  on 
the  intensity  and  duration  of  the  fire.  Those  fires  that  consume  a 
large  percentage  of  the  pre-fire  duff  and  live  crown  vegetation  create 
situations  leading  to  decreased  infiltration  of  precipitation  and  increased 
overland  flow  of  both  rain  and  snow  melt.  This  in  turn  causes  erosion 
and  stream  siltation.  This  knowledge  must  be  tempered  with  an 
appreciation  that  natural  fire  regimes  also  impacted  soils. 

Air  Quality.  Wildfire  and  prescribed  fire  both  emit  gases  and 
particulates  into  the  air,  decreasing  air  quality  for  the  duration  of  fire. 
One  study,  completed  by  the  Pacific  Northwest  Research  Station  in 
1991,  found  that  the  per  acre  emissions  from  prescribed  fire,  when 
added  to  the  per  acre  emissions  from  wildfire  in  the  Shady  Beach  Fire 
were  about  equal  to  the  per  acre  emissions  from  the  wildfire  alone, 
on  areas  that  did  not  receive  prescribed  fire.  However,  the  prescribed 
fire  emissions  happened  over  a  long  period  of  time,  while  the  wildfire 
emissions  happened  in  a  few  days.  In  addition,  the  study  concluded  that 
the  prescribed  fire  emissions  were  done  under  meteorological  conditions 
that  affected  people  much  less  than  the  wildfire  emissions. 


Environmental 

Consequences 


The  impacts  of  the  five  alternatives  on  fire  management  and  fire  regimes 
will  depend  on  the  range  of  fire  management  activities  allowed  within 
spotted  owl  habitat.  A  range  of  fuel  profiles  must  be  developed  that 
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describe  acceptable  spotted  owl  habitat  in  terms  of  litter  depth,  dead 
and  down  fuel  loadings  by  size  class,  and  live  fuel  profiles.  Strategies 
for  the  reduction  of  hazardous  fuels  through  either  prescribed  fire 
or  mechanical  means  should  be  pursued  in  management  plans  for 
areas  managed  primarily  for  spotted  owl  habitat  so  the  habitat  can  be 
protected  from  wildfire. 

Consequences  of  the  preferred  alternative  are  highly  favorable  if 
measures  are  taken  to  protect  designated  areas  managed  primarily 
for  spotted  owl  habitat  from  wildfire.  Measures  can  be  internal  or 
external.  If  fuels  treatment  within  these  areas  is  deemed  detrimental  to 
spotted  owls  or  their  habitat,  defensible  boundaries  may  be  created  by 
intensively  treating  adjacent  areas.  On  the  southern  end  of  the  spotted 
owl’s  range  where  habitat  is  interspersed  with  other  vegetation,  these 
patches  may  be  treated  to  reduce  fuel  accumulations  without  entering 
habitat  specifically  utilized  by  spotted  owls.  In  areas  where  fuels  may 
be  treated  within  spotted  owl  habitat  without  altering  the  structural 
components  needed  for  owls,  this  strategy  should  be  pursued. 

The  consequences  of  the  five  alternatives  will  be  proportional  to  the 
acreage  removed  from  timber  production.  As  described  above,  timber 
activities  provide  opportunities  to  modify  fuel  arrangements  so  that  the 
resulting  stand  is  less  flammable.  Fuel  beds  can  be  reduced  in  loading 
and  depth  and  can  be  rearranged.  In  the  short  run,  there  probably  will 
not  be  much  difference  in  the  effects  of  fire  due  to  any  alternative.  In 
the  long  run,  more  wildfire  and  greater  effects  are  anticipated  in  those 
alternatives  that  allow  less  timber  harvesting.  The  increase  in  fire  effects 
for  Alternative  D  as  compared  to  Alternative  A,  for  example,  is  caused 
by  the  increase  in  fuel  loading  and  fuel  depth  by  natural  accumulation. 
Management  activities  also  increase  access  to  the  forest,  increasing 
suppression  efficiency.  These  effects  are  somewhat  offset  by  the  increase 
in  the  risk  of  fires  starting  from  management  activities. 

With  continued  fire  suppression,  there  will  probably  be  a  significant 
increase  in  large  stand  replacement  fires  if  no  management  activities 
are  employed  to  reduce  fuel  buildup.  Fire  history  suggests  that  in  the 
absence  of  all  vegetation  management  within  and  adjacent  to  designated 
areas  managed  primarily  for  spotted  owl  habitat,  those  alternatives  with 
the  least  vegetation  management,  such  as  Alternative  D,  are  likely  to 
have  the  most  large-stand  replacement  fires. 

With  less  management,  natural  fuel  increases,  accentuated  by  the  shift 
to  more  shade-tolerant,  less  fire  resistant  species,  will  increase  the  risk 
of  stand  replacement  fires.  This  increase  in  fire  hazard  is  highest  in 
Alternative  D  and  lowest  in  Alternative  A. 


Management 

Implications 


Any  emphasis  on  fire  suppression  and/or  lack  of  access  and  fuel 
management  within  designated  areas  managed  primarily  for  spotted  owl 
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habitat  without  an  overall  increase  in  fire  suppression  personnel  and 
equipment  are  likely  to  result  in  increased  risk  for  surrounding  areas. 
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Introduction 


Trends  and 
Consequences 


While  an  abundance  of  organisms  inhabit  the  forests  of  the  Pacific 
Coast  States,  just  a  few  are  considered  to  have  major  ecological 
implications  for  management  of  National  Forests.  A  number  of 
organisms  confound  human  expectations  by  causing  foliage  loss,  branch 
and  stem  loss,  wood  decay,  and  tree  mortality  which,  depending  on 
magnitude,  may  result  in  significant  shifts  in  species  composition, 
changes  in  stand  structure,  or  the  creation  of  various-sized  forest 
openings.  These  effects  may  be  negative  or  positive  depending  on 
management  objectives.  In  the  case  of  efforts  to  protect  populations  of 
the  northern  spotted  owl,  maintenance  of  nesting,  roosting,  and  foraging 
habitat  is  viewed  as  critically  important.  Insect  and  disease  effects  on 
spotted  owl  habitat  could  be  substantial. 

Effects  of  insects  and  diseases  on  northern  spotted  owl  habitat  will 
differ  among  these  four  areas:  1.  west  of  the  Cascades,  2.  east  of  the 
Cascades,  3.  southern  Oregon,  and  4.  the  Klamath  Range  in  California. 
The  kinds  of  insect  and  disease  effects  are  estimated  to  be  essentially 
the  same  under  all  alternatives  but  the  amount  of  area  affected  will  be 
progressively  greater  from  Alternative  A  through  Alternatives  E,  B,  C, 
and  D  respectively. 


1.  West  of  the  Cascades 

Overview  and  Trends.  The  most  ecologically  significant  disease  in 
mature  and  old-growth  west  side  stands  is  laminated  root  rot  (caused 
by  Phellinus  weirii ).  P.  weirii  creates  variable- si  zed  infection  centers 
in  stands  of  susceptible  hosts  by  growing  across  root  contacts  at  a 
rate  of  about  1  foot  per  year.  Douglas-fir,  white  fir,  grand  fir,  and 
mountain  hemlock  are  the  most  susceptible  hosts.  These  species  are 
readily  infected  and  usually  killed  or  blown  down  by  high  winds  as  a 
result  of  decay  in  major  portions  of  their  root  systems.  Other  conifer 
species  may  be  infected  by  P.  weirii  but  they  tolerate  the  disease  better 
and  are  seldom  killed  or  blown  down.  Hardwoods  are  immune  to  this 
infection.  Laminated  root  rot  is  a  disease  of  the  site  since  the  causal 
fungus  can  survive  for  up  to  50  years  in  old,  infected  stumps  and  snags. 
Infection  occurs  via  root  contacts  with  new  hosts  that  are  subsequently 
established  in  the  diseased  area.  Surveys  indicate  that  laminated  root 
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rot  is  widely  distributed  and  occurs  on  about  7  to  10  percent  of  the 
forested  area  in  western  Oregon  and  Washington. 

Douglas-fir  beetle  ( Dendroctonus  pseudotsugae)  is  the  most  significant 
insect  pest  of  mature  or  old-growth  west  side  stands.  Douglas-fir  is  their 
only  host  in  west  side  forests.  When  Douglas-fir  beetle  populations  are 
low  they  seldom  infest  healthy,  vigorous  trees.  They  are  mainly  found 
infesting  blown  down  or  weakened  P.  u?eini-infected  trees.  However, 
on  rare  occasions,  Douglas-fir  beetle  populations  build  to  epidemic 
proportions  and  infest  numerous  standing,  healthy  trees.  This  often 
occurs  after  a  major  catastrophic  disturbance,  such  as  a  large  fire  or 
windstorm,  when  the  occurrence  of  very  large  amounts  of  suitable  host 
material  favors  high  brood  production. 

Consequences.  P.  weirii  and  associated  Douglas-fir  beetle 
populations,  at  low  population  levels,  would  seldom,  if  ever,  decrease 
spotted  owl  habitat  quality  to  an  unacceptable  level.  This  is  due 
to  the  slow  rate  of  spread  of  the  pathogen  and  the  rapidity  with 
which  unaffected  trees  are  established  and  grown  in  areas  west  of 
the  Cascade  Range.  Douglas-fir,  white  fir,  grand  fir,  and  mountain 
hemlocks  around  disease  centers  would  be  selectively  killed;  rate  of 
killing  would  be  slow.  Tree  species  not  highly  susceptible  to  the  disease 
or  the  bark  beetle  would  not  be  killed  and  openings  would,  in  most 
cases,  fill  in  with  immune  or  resistant  tree  species  such  as  hardwoods, 
cedars,  or  western  hemlock.  In  mature  and  old-growth  stands,  some 
P.  weirii- infected  Douglas-firs  survive  for  many  years,  so  these  trees 
along  with  others  that  escape  infection  would  be  present  in  the  disease 
pockets  for  lengthy  amounts  of  time.  In  general,  species  diversity  would 
be  enhanced  in  disease  centers,  structural  diversity  would  be  increased, 
and  desirable  snags  and  down  trees  would  be  created.  Crown  closure 
would  be  decreased  especially  in  the  upper  canopy  levels.  This  might  be 
undesirable  in  stands  with  very  large  disease  centers  or  numerous  small 
centers.  Reduced  roading  and  management  activities  in  Alternatives  E, 
B,  C,  and  D  will  reduce  the  number  of  new  infection  centers. 

Douglas-fir  beetle  epidemics  could  seriously  degrade  spotted  owl 
habitat.  They  would  almost  certainly  be  associated  with  a  catastrophic 
windstorm  or  large  fire.  The  triggering  disturbances  themselves  have 
major  effects  on  habitat.  Douglas-fir  beetle  epidemics  occur  in  relatively 
large  patches  of  Douglas-fir.  Killing  is  very  rapid,  occurring  mostly 
within  1  or  2  years  and  then  subsiding.  If  unmitigated,  50  to  75  percent 
of  the  area  would  be  impacted.  Effects  of  Douglas-fir  beetle  infestations 
could  be  mitigated  by  removing  blown  down  or  fire-damaged  trees 
before  they  become  infested  or,  if  infested,  before  brood  emerged.  If 
such  a  treatment  were  deemed  advisable,  it  should  be  done  before  April 
of  the  year  following  the  windstorm  or  fire  event. 
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2. East  of  the  Cascades 

Overview  and  Trends.  Mixed-conifer  stands  east  of  the  Cascade 
Range  are  affected  by  a  large  number  of  damaging  insects  and  diseases. 
The  most  significant  insects  include  the  defoliators  such  as  the  western 
spruce  budworm  ( Choristoneum  occidentals ),  Modoc  budworm 
( C .  viridis ),  Douglas-fir  tussock  moth  ( Orgyia  pseudotsugae ),  and 
bark  beetles  like  the  western  pine  beetle  ( Dendroctonus  brevicomis ), 
mountain  pine  beetle  ( D .  ponderosae ),  Douglas-fir  beetle  ( D . 
pseudotsugae ),  and  fir  engraver  ( Scolytus  ventralis).  The  most 
devastating  diseases  are  the  root  diseases  such  as  laminated  root  rot 
(caused  by  P.  weirii ),  Armillaria  root  disease  (caused  by  Armillaria 
sp.),  annosus  root  disease  (caused  by  Heterobasidion  annosum ),  the 
dwarf  mistletoes  ( Arceuthobium  campylopodum ,  A.  americanum,  A. 
lands ,  A.  douglasii ,  and  A.  abietinum ),  and  stem  decays,  especially 
indian  paint  fungus  ( Echinodontium  tinctorium). 

Outbreaks  of  defoliating  insects  occur  over  large  areas  in  east  side 
mixed-conifer  stands.  Outbreaks  last  for  3  to  4  years  for  tussock  moth, 
and  7  to  9  years  for  budworm  but  with  the  potential  for  prolonged 
outbreaks  of  20  or  more  years  depending  on  weather  and  stand 
conditions.  Larvae  feed  on  foliage  of  Douglas-fir  and  true  fir  causing 
various  levels  of  defoliation,  growth  loss,  top  kill,  predisposition  to  bark 
beetle  attacks,  and  sometimes  tree  mortality.  Damage  is  greatest  in 
multistoried  stands  with  high  components  of  host  species. 

Mountain  pine  beetle  infests  and  kills  ponderosa,  western  white,  sugar, 
and  lodgepole  pines  in  pure  or  mixed  stands  that  are  experiencing 
inter-tree  competition.  Trees  are  often  killed  in  patches.  Western  pine 
beetle  acts  much  the  same  on  ponderosa  pine  and  also  commonly  infests 
individual  old,  low-vigor  trees.  The  Douglas-fir  beetle  infests  and  kills 
Douglas-firs  weakened  by  root  disease,  extensive  defoliation,  or  drought. 
Fir  engraver  infestation  normally  shows  a  strong  correlation  with  root 
diseases  on  white  and  grand  firs.  However,  under  drought  conditions  fir 
engravers  infest  numerous  undiseased  trees  as  well. 

Root  diseases  are  widely  distributed  in  east  side  mixed-conifer  stands 
and  have  a  substantial  long-term  impact  on  the  true  fir  and  Douglas-fir 
components.  They  tend  to  occur  on  more  of  the  total  area,  perhaps 
as  much  as  50  percent  and  exist  in  generally  larger  centers  or  more 
numerous  closely-spaced  small  centers  on  the  east  side  of  the  Cascade 
Range  than  the  west  side.  All  three  major  root  pathogens  encountered 
on  the  east  side  survive  for  long  periods  of  time  and  spread  from  tree 
to  tree  via  root  contacts.  H.  annosum  also  spreads  readily  over  long 
distances  by  windborne  spores  that  infect  freshly-cut  stumps  or  wounds 
of  white  and  grand  fir.  It  is  common  on  the  east  side  to  find  two  or 
more  root  pathogens  acting  together  in  the  same  infection  center  or 
even  the  same  tree.  Root  diseased  trees  are  usually  predisposed  to 
infestation  by  bark  beetles. 
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Dwarf  mistletoes  are  parasitic  plants  that  spread  via  forcibly  discharged 
seeds.  Intensification  of  these  pathogens  is  greatly  favored  in  long-lived, 
multistoried  host  stands.  Each  dwarf  mistletoe  species  is  fairly 
host-specific,  usually  infecting  only  one  or  a  small  number  of  conifer 
species.  Heavy  mistletoe  infections  greatly  reduce  host  vigor  and 
may  ultimately  kill  trees  or  predispose  them  to  other  pests.  In  east 
side  stands,  Douglas-fir  dwarf  mistletoe  and  larch  dwarf  mistletoe  are 
particularly  debilitating  to  the  hosts.  Not  quite  so  debilitating  are 
the  lodgepole  pine  dwarf  mistletoe  and  western  dwarf  mistletoe  (on 
Ponderosa  pine).  True  fir  dwarf  mistletoe  is  generally  less  damaging 
unless  infections  are  colonized  by  canker  fungi,  such  as  Cytospora 
sp.  as  commonly  happens  in  eastern  Oregon.  If  left  unmanaged 
Douglas-fir  dominated  stands  would  lose  their  mature  component  over 
the  next  century,  compressing  the  vertical  structure  down.  Because  the 
remaining  Douglas-fir  trees  would  be  heavily  infested  with  mistletoe, 
regeneration  will  be  very  sparse  leading  to  a  loss  of  dominance  for  this 
species.  Mistletoe  brooms  and  related  damage  are  important  to  a 
number  of  wildlife  species,  including  spotted  owls,  for  nest  sites. 

East  side  white  and  grand  fir  are  especially  prone  to  extensive  infection 
and  damage  by  decay  fungi,  especially  indian  paint  fungus.  Fungi  infect 
through  wounds,  or  in  the  case  of  the  indian  paint  fungus,  through  small 
branchlet  stubs.  Decay  fungi  are  favored  in  suppressed  trees,  low-vigor 
trees,  and  trees  that  are  wounded.  With  indian  paint  fungus,  extensive 
breakage  of  infected  trees,  often  when  they  are  still  quite  small,  can  be  a 
significant  mortality  factor. 

Consequences.  Stand  conditions  in  east  side  mixed-conifer  stands 
are  particularly  favorable  for  all  of  the  pests  discussed.  Many  stands, 
especially  those  with  major  true  fir  components,  are  already  being 
adversely  affected  by  pest  complexes  composed  of  all  or  most  of 
the  insects  and  diseases  mentioned.  The  past  80-year  history  of  fire 
exclusion,  and  high  grade  logging  in  east  side  mixed-conifer  stands 
has  greatly  favored  late-successional  true  firs  and  Douglas-fir  that  are 
especially  prone  to  insect  and  disease  damage  at  the  expense  of  the 
more  resistant  pines  and  larch.  The  shade-tolerant  firs  have  regenerated 
prolifically  and  stands  now  tend  to  be  overstocked.  Where  pines  do 
remain  in  the  stands,  they  are  at  risk  of  being  infested  by  bark  beetles. 
Fire  hazard  is  also  extremely  high  in  many  of  these  stands.  Insect  and 
disease  activity  has  contributed  significantly  to  fuel  buildup. 

In  the  absence  of  special  preventative  treatments,  insect  and  disease 
effects  alone,  or  in  combination  with  effects  of  wildfires,  are  likely  to 
seriously  degrade  quality  of  spotted  owl  habitat  in  many  areas  and 
will  eliminate  suitable  habitat  altogether  in  others.  The  prognosis  for 
long-term  retention  of  large  trees  and  desired  high  canopy  coverage 
looks  doubtful. 

Management  of  east  side  mixed-conifer  forests  could  provide 
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sustainable,  healthy  stands  with  characteristics  suitable  for  spotted  owl 
habitat.  Treatments  should  involve  stocking  control  and  tree  species 
manipulation  to  favor  mixes  containing  less  damage-prone  species. 
Treatments  might  include  thinning  from  below,  understory  thinnings  or 
removals,  extended  shelterwoods  with  serai  tree  species  favored  as  seed 
trees,  and  prescribed  underburning.  Spraying  insecticides  to  suppress 
defoliating  insect  populations  in  east  side  mixed-conifer  stands  will 
not  change  stand  conditions  to  increase  their  health.  However,  such 
treatments  may  be  useful  for  short-term  protection  of  stands  prior  to 
silvicultural  treatment. 


3.  Southern  Oregon  Stands 

Overview  and  Trends.  Southern  Oregon  stands  are  located  west 
of  the  Cascade  Range  but  have  more  mixed  species  composition  than 
stands  located  farther  north.  Drought  can  be  an  important  influence 
here.  Douglas-fir  beetle  ( D .  pseudotsugae),  mountain  pine  beetle 
(D.  ponderosae),  fir  engraver  ( S .  ventralis ),  and  flatheaded  borers 
(family  Buprestidae)  are  the  most  significant  insects  of  mature  forests. 
Laminated  root  rot  (caused  by  P.  weirii ),  Armillaria  root  disease 
(caused  by  Armillaria  sp.),  Port-Orford-cedar  root  disease  (caused  by 
Phytophthora  lateralis ),  and  Douglas-fir  dwarf  mistletoe  ( Arceuthobium 
douglasii )  are  the  most  important  diseases. 

Consequences.  In  general,  insect  and  disease  influences  on  long-term 
quality  of  spotted  owl  habitat  in  southern  Oregon  would  be  very  similar 
to  those  described  for  west  side  stands  with  two  exceptions: 

1.  In  stands  along  the  lower  elevations  of  the  Cascades  and  Klamath 
Ranges  in  southern  Oregon,  bark  beetles  and  woodborers  kill 
substantial  numbers  of  trees  in  drought  years.  Root  diseased  and 
overstocked  stands  are  most  prone  to  infestation  and  large  trees 
are  often  preferentially  attacked.  When  several  dry  years  occur  in 
succession,  mortality  can  be  very  dramatic  and  stand  character  can 
be  changed  significantly.  Crown  cover  reductions  and  loss  of  large 
trees  in  these  instances  could  degrade  the  quality  of  spotted  owl 
habitat.  Stocking  control  could  mitigate  this  situation. 

2.  In  some  areas,  Armillaria  root  disease  and  laminated  root  rot  cause 
substantial,  gradually  expanding,  unstocked  openings  that  become 
frost  pockets  and  are  not  regenerated  with  trees.  In  some  cases, 
especially  on  the  Dead  Indian  Plateau,  these  openings  may  be 
large  enough  to  negatively  affect  spotted  owl  habitat.  Worthwhile 
mitigating  measures  may  include  species  manipulation  to  favor 
species  other  than  true  firs  and  Douglas-fir  in  the  areas  around  the 
borders  of  disease  centers,  and  efforts  to  replant  disease  centers  with 
disease  resistant  cold-hardy  tree  species. 
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4.  Northern  California  Stands 

Overview  and  Trends.  Stands  in  northern  California  bear  similarity 
to  those  of  southern  Oregon,  but  further  south  there  is  an  increase  in 
the  amount  of  sclerophyllous  plants,  such  as  tanoak,  madrone,  live 
oak,  and  giant  chinquapin.  Two  general  types  of  stands  occur  and 
are  differentiated  by  the  crest  of  the  Klamath  and  the  Coast  Ranges. 
The  west  side  has  a  more  mesic  vegetation  with  larger  proportions 
of  Douglas-fir.  The  east  side  is  more  xeric  and  supports  either 
mixed-conifer  or  pine  type  stands.  These  bear  some  similarity  to  the 
west  side  and  east  side  stands,  respectively,  mentioned  above.  The 
overstory  generally  consists  of  one  or  more  of  the  following  species: 
ponderosa  pine,  sugar  pine,  Douglas-fir,  white  fir,  and  incense  cedar. 

As  in  southern  Oregon,  drought  and  fire  play  a  significant  role  in 
vegetative  structure  and  composition.  Summer  drought  is  considered 
normal.  Periodic  winter  droughts  can  have  a  strong  influence  on  tree 
mortality  and  fire  occurrence.  Both  of  these  environmental  influences 
are  aggravated  by  insects  and  diseases,  which  can  increase  the  amount 
of  tree  mortality.  Western  pine  beetle  ( Dendroctonus  brevicomis ), 
mountain  pine  beetle  ( D .  ponderosae ),  fir  engraver  ( Scolytus  ventralis ), 
California  flatheaded  borer  ( Melanophila  calif ornica) ,  and  fir  flatheaded 
borer  ( M .  drummondi)  are  the  most  significant  insects  found  in  mature 
forests.  Douglas-fir  beetle  ( D .  pseudotsugae)  infests  slash  and  severely 
injured  trees  in  these  stands,  but  rarely  infests  healthy  trees.  Root 
diseases  may  be  locally  important,  but  less  so  than  farther  north. 

The  most  significant  of  these  are  annosus  root  disease  (caused  by  H . 
annosum)  in  the  east  side  stands  and  Port-Orford-cedar  root  disease 
(caused  by  Phytophthora  lateralis )  in  west  side  stands.  White  pine 
blister  rust  (caused  by  Cronartium  ribicola )  will  have  an  increasing 
effect  on  species  composition  as  sugar  pine  regeneration  is  killed  by  the 
fungus  and  mature  sugar  pines  die  from  overmaturity  or  overstocking. 
Dwarf  mistletoes  ( Arceuthobium  spp.)  are  widespread  debilitating 
agents  and  can  be  found  in  most  of  the  conifer  species.  Usually  the 
dwarf  mistletoes  and  bark  beetles  interact  as  a  pest  complex  that  results 
in  tree  mortality,  especially  during  drought  periods. 

Consequences.  The  influence  of  insects  and  diseases  on  overall  habitat 
condition  during  the  short  term  may  be  minimal.  In  fact,  insects  and 
diseases  can  cause  an  increase  in  stand  diversity  by  killing  individual 
trees  or  causing  small  openings  in  northern  California.  However, 
because  of  fire  suppression,  there  is  a  gradual  shift  from  shade-intolerant 
to  shade-tolerant  species  which  tend  to  be  more  susceptible  to  insect 
and  disease  injury.  Also,  higher  levels  of  tree  mortality  occur  during 
drought  periods  in  many  overstocked  stands.  This  by  itself  may  not  be 
deleterious  to  spotted  owl  habitat,  but  often  the  increased  fuels  result  in 
catastrophic  wildfires,  as  in  1987,  that  dramatically  alter  habitat  over 
large  areas  for  many  decades. 
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Disease 


Sustainable  spotted  owl  habitat  may  be  maintained  and  created  with 
some  management  activities.  Stocking  control  is  the  single  most 
effective  method  to  retain  and  create  spotted  owl  habitat,  and  several 
silvicultural  treatments  mentioned  above  for  east  side  stands  would 
be  appropriate.  Regeneration  efforts  in  some  areas,  such  as  under 
shelterwoods  or  in  burned  areas,  can  retain  a  larger  component  of  serai 
species  in  stands.  Regenerating  blister  rust-resistant  sugar  pines  can 
help  to  maintain  higher  numbers  of  this  species  in  future  stands. 


Introduction.  Port-Orford-cedar  is  a  highly  valued  tree  species  whose 
commercial  production  is  threatened  by  a  root  disease.  Strategies  for 
controlling  the  impact  of  this  disease  consist  of  various  methods  of 
managing  the  sites  where  Port-Orford-cedar  is  at  risk  to  the  fungus. 
Flexibility  in  implementing  these  strategies  is  essential. 

Historic  and  Current  Trends.  Port-Orford-cedar  occurs  in  varying 
abundance  in  southwest  Oregon  and  northwest  California.  The  native 
range  encompasses  roughly  the  area  from  Coos  Bay,  Oregon  to  Eureka, 
California.  Federal  lands  within  the  range  include  the  Siskiyou,  Six 
Rivers,  Klamath,  and  Shasta- Trinity  National  Forests,  and  the  Coos 
Bay  and  Roseburg  Bureau  of  Land  Management  Districts. 

Port-Orford-cedar  is  host  to  an  introduced  root  disease,  caused  by 
the  fungus  Phytophthora  lateralis.  The  fungus  has  spread  throughout 
most  of  the  northern  part  of  the  species  range.  The  fungus  moves  from 
tree  to  tree  through  root  grafting  and  contact,  and  to  new  locations  as 
resting  spores  in  moist  soil  attached  to  vehicles,  humans,  or  grazing 
animals,  and  as  swimming  spores  that  move  with  overland  flow  of  water. 
Infection  occurs  at  the  root  tip  and,  over  time,  the  fungus  colonizes  the 
root  system  and  kills  the  tree.  From  the  time  of  infection,  a  seedling 
generally  will  die  in  a  few  weeks,  a  sapling  in  a  few  months,  and  a  large 
tree  in  one  or  more  years. 

An  aggressive  Port-Orford-cedar  Action  Plan  (USDA,  unpublished) 
has  been  developed  for  National  Forest  and  BLM  lands  to  manage  the 
disease  threat.  The  action  plan  includes  research  and  administrative 
studies,  monitoring  movement  of  the  disease,  and  the  development, 
implementation,  and  evaluation  of  regulatory,  suppression,  and 
prevention  strategies.  Regulatory  strategies  include  road  closures  and 
summer  operation  to  reduce  spore  movement. 

Suppression  activities  include  three  strategies.  First  is  the  removal  of 
the  host  species  from  the  infested  site  for  a  period  of  several  years. 
During  this  period  spores  of  the  fungus  cease  to  be  produced.  When 
this  strategy  is  selected  trees  of  all  sizes  including  seedlings,  saplings 
and  large  trees  are  killed  or  removed  from  the  site.  Large  trees  could 
be  cut  and  left,  however  this  would  waste  a  high  value  product;  current 
practice  is  to  salvage  these  trees.  Secondly  is  the  addition  of  chlorine 
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to  dust  abatement  water,  fire  engines,  and  helicopter  buckets  to  reduce 
the  potential  of  infecting  streams.  Third  is  the  use  of  chlorine  in 
vehicle  wash  water  to  reduce  the  probabilities  of  spreading  spores  from 
contaminated  water  sources. 

Prevention  activities  include: 

1.  Berming  roadsides  to  reduce  splash  and  runoff,  which  in  turn 
reduces  the  potential  of  infecting  roadside  trees. 

2.  Removing  Port- Orford- cedar  from  roads  (sanitizing)  to  prevent 
infection  along  the  road,  thus  reducing  the  road’s  influence  as  an 
avenue  for  infection. 

3.  Keeping  infested  soil  inside  infested  areas  when  maintaining  roads. 

4.  Selecting  logging  systems  which  reduce  roads  and  the  potential  for 
spreading  spores. 

5.  Planning  transportation  systems  and  road  locations  so  as  to  reduce 
the  potential  for  introduction  and  spread  of  the  fungus. 

The  outlook  is  promising  that  a  genetically  resistant  strain  of 
Port-Orford-cedar  can  be  found  through  ongoing  research  efforts  and 
cultured  to  insure  the  long-term  retention  of  the  species  throughout  its 
range.  It  will  be  necessary  in  the  interim  to  continue  aggressive  control 
measures  to  slow  the  spread  of  the  disease. 

Consequences.  In  infected  drainages,  those  alternatives  limiting 
Port-Orford-cedar  management,  including  salvage,  within  designated 
areas  managed  primarily  for  owl  habitat,  will  result  in  continued 
mortality  in  infection  centers  already  within  these  areas  and  the 
potential  for  increased  spread  of  the  disease.  This  problem  is  greatest 
in  alternatives  with  the  largest  number  of  infected  acres  designated, 
and  especially  in  Alternative  D  where  the  fragmented  designated  areas 
managed  primarily  for  spotted  owl  habitat  are  more  likely  to  become 
infected  by  upslope  human  activity. 

Reduced  access  due  to  decreased  roading  and  equipment  use  decreases 
the  likelihood  of  new  infections.  This  benefit  is  highest  for  uninfected 
areas  in  Alternative  C  and  progressively  lower  in  Alternatives  B,  E,  and 
A. 

Control  of  this  disease  is  also  significant  to  the  larger  issue  of  forest 
health.  Appropriate  stand-tending  activities  throughout  the  life  of 
the  stand,  including  disease  management,  are  crucial  to  achieving  the 
objective  of  restoring  and  maintaining  a  healthy  forest. 

If  implementation  of  the  standards  and  guidelines  for  Alternatives  B 
through  E  hinder  current  practices  of  managing  this  fungus,  a  key 
strategy  for  the  control  of  this  disease,  and  subsequently  maintaining 
forest  health,  would  be  eliminated. 
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Historic 
Trends  and 
Current 
Situation 


Land  Adjustment 

The  Forest  Service’s  land  exchange  program  has  historically  benefited 
both  National  Forest  objectives  and  those  of  private  landowners. 
Private  parcels  within  the  Forest  boundaries  often  include  meadows, 
springs,  access  routes,  wildlife  habitat,  and  other  features  valuable 
to  National  Forest  objectives.  Exchange  also  improves  the  ownership 
pattern  for  more  efficient  management.  Owners  of  these  private 
inholdings  gain  title  typically  to  smaller,  but  equally  valuable  parcels 
near  communities  or  other  developments  where  more  private  ownership 
is  needed.  This  facilitates  community  expansion  or  other  development. 

With  many  previous  land  exchanges,  the  Forest  Service  acquired  large 
areas  of  acres  of  cut-over  but  productive  timberlands,  which  could  be 
managed  for  the  public  good  over  the  long  term,  in  exchange  for  much 
fewer,  timbered  acres,  that  could  be  harvested  by  the  recipient  for 
immediate  use.  Now,  with  growing  uncertainty  regarding  harvesting  in 
older  stands,  timberland  owners  have  become  interested  in  exchanging 
old-growth  stands  to  the  Forest  Service  for  second-growth  stands  that 
can  be  managed  for  timber  production. 


Alternative  A  would  not  affect  the  land  exchange  program.  This 
management  tool  would  continue  to  be  used  in  all  areas  to  improve 
ownership  patterns  and  to  acquire  desirable  resource  assets,  which  could 
include  spotted  owl  habitat. 

Alternatives  B  through  D  would  follow  the  standards  and  guidelines 
of  the  ISC  Strategy.  These  call  for  land  exchanges  to  be  approved  by 
“...the  interagency  body  organized  to  review  implementation  of  the 
conservation  strategy.”  Alternative  E  would  follow  the  standards  and 
guidelines  of  the  Multi-Resource  Strategy  which  call  for  land  exchanges 
only  after  consultation  with  the  Research  Committee.  Land  exchanges, 
for  whatever  initial  purpose,  will  be  evaluated  for  their  effect  on  areas 
managed  primarily  for  owl  habitat.  Until  habitat  area  management 
plans  or  other  evaluations  are  completed,  land  exchanges  affecting  areas 
managed  primarily  for  owl  habitat  could  be  affected,  with  a  potential 
loss  to  those  proponents  (individuals  participating  in  an  exchange)  who 
have  invested  funds,  and  with  potential  exchange  benefits  forgone, 
including  the  acquisition  of  owl  habitat.  This  effect  would  be  higher 
as  the  area  designated  for  spotted  owl  habitat  increases,  and  would 
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be  highest  in  Alternative  D,  where  this  designated  habitat  is  spread 
throughout  most  of  the  forested  lands. 


The  Forest  Service  authorizes  hundreds  of  uses  on  National  Forest 
lands  under  Special  Use  Permits  and  similar  authorizations.  These 
uses  include  relay  sites,  roads,  water  and  transmission  lines,  spring 
development,  range  improvements,  and  so  forth.  These  activities  are 
permitted  on  National  Forests  because  such  lands  are  optimum  for 
these  uses,  such  as  locating  relay  stations  on  mountain  tops,  or  because 
there  is  little  alternative,  such  as  a  water  line  from  a  spring  to  a  private 
development. 

Most  of  these  types  of  authorizations  are  at  the  option  of  the  Forest 
Service.  Alternatives  with  the  greatest  restrictions  will  have  the  most 
effect  on  the  granting  of  new  special  uses.  Most  existing  uses  should  not 
be  detrimental  to  spotted  owl  habitat. 


For  reasons  similar  to  those  for  Special  Use  Permits,  it  is  often 
appropriate  to  grant  title  to  a  right-of-way  for  construction  of  highways, 
transmission  and  pipelines,  and  other  types  of  lines  and  improvements. 
These  activities  may  have  a  substantial  effect  on  spotted  owl  habitat 
depending  on  the  project.  Alternatives  which  restrict  activities  on 
spotted  owl  habitat  will  have  a  significant  effect  on  the  granting  of  these 
rights-of-ways,  and  vice  versa.  There  are  laws  and  regulations  that 
require  granting  of  such  access  that  may  conflict  with  the  objectives  of 
protecting  spotted  owl  habitat.  These  will  need  to  be  resolved  on  a 
case-by-case  basis. 


Rights-of-way,  Cooperatively  Managed  Roads,  and  Other 
Access  to  Private  Lands 

Instances  occur  where  proposed  or  existing  roads  provide  access  to 
private  parcels  through  spotted  owl  habitat  on  Federal  lands,  or  to 
spotted  owl  habitat  on  private  lands.  The  Forest  Service  has  historically 
permitted  access  to  such  holdings  even  where  use  of  the  private  land 
was  not  in  the  best  interest  of  agency  objectives.  This  access  could  have 
a  detrimental  effect  on  designated  areas  managed  primarily  for  spotted 
owl  habitat.  This  effect  is  greatest  in  alternatives  designating  more  area. 


Property  boundary  and  other  section  line  work  takes  place  often  1  or  2 
miles  or  farther  from  private  lands  because  of  the  need  to  find  and  tie  in 
to  existing  old  survey  monuments. 

Activities  include  surveying,  marking,  and  posting  of  property  lines  and 
corners.  These  activities  can  involve  clearing  survey  lines  (usually  with 
power  equipment),  and  setting  corners  that  have  been  destroyed.  These 
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activities  could  possibly  disturb  nesting  spotted  owls.  Restrictions 
would  increase  costs  and  might  be  difficult  to  enforce  because  statutory 
rights  give  access  to  persons  who  need  to  do  this  work. 


FERC 

Projects 


Hydroelectric  projects  and  related  support  structures  exist  and  are 
being  built  on  National  Forests  to  help  meet  national  energy  needs. 
Although  the  Federal  Energy  Regulatory  Commission  licenses  each 
project,  environmental  restrictions  proposed  by  the  surface  managing 
agency  are  typically  observed. 

Federal  Energy  Regulatory  Commission  projects  and  active  applications 
are  present  within  designated  areas  to  be  managed  primarily  for 
owl  habitat  in  all  alternatives.  Existing  uses  would  continue,  and 
many  new-construction  proposals  will  eventually  not  be  built  for 
other  reasons,  but  spotted  owl  habitat  designation  will  likely  cause 
abandonment  of  some  projects  and  increase  the  cost  of  others.  This 
effect  becomes  greater  in  alternatives  that  designate  more  spotted  owl 
habitat  for  protection:  Alternatives  A,  E,  B,  C,  and  D  respectively. 
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Pacific  Yew  ( Taxus  brevifolia ) 


Introduction 

Of  recent  interest  to  maintenance  of  late-successional  stage  forests  in  the 
Pacific  Northwest  is  conservation  of  the  Pacific  yew  tree.  Presence  of 
taxol,  an  anti-cancer  agent  in  the  tree’s  bark  and  needles,  has  created  a 
high  and  competitive  demand  for  Pacific  yew.  The  Pacific  yew  is  closely 
associated  with  late-successional  forests  throughout  its  range  (Marcot, 
Pers.  comm.;  Spies  1991),  or  in  riparian  areas  because  of  infrequent  fire 
history. 

Affected 

Environment 

The  Pacific  yew  is  found  throughout  the  Pacific  Northwest,  north 
into  coastal  British  Columbia  and  Alaska,  and  south  into  northwest 
California  and  the  northern  Sierra  Nevadas.  There  is  a  disjunct 
population  in  the  northern  Rocky  Mountains  in  Canada  and  the 

United  States  (Bolsinger  and  Jaramillo  1990).  The  Pacific  yew  is  a 
slow  growing  tree  typically  found  in  the  understory  of  late-successional 
forests. 

Past,  Present, 
and  Future 
Trends  and 
Uses 

Between  1988  and  1990  less  than  200,000  pounds  of  yew  bark  was 
collected  in  the  Pacific  Northwest,  mostly  from  National  Forests  in 
Washington,  Oregon,  and  Idaho;  and  from  Bureau  of  Land  Management 
lands  in  Oregon.  The  1991  harvest  goal  of  Pacific  yew  bark  was  750,000 
pounds.  The  average  10-inch  diameter  yew  tree  yields  about  10  to  20 
pounds  of  bark.  Thus  an  estimated  37,000  to  75,000  trees  would  have 
been  required  from  all  ownerships  in  1991.  In  the  next  5  to  6  years  some 
200,000  to  450,000  trees  would  be  required  (Page,  Pers.  comm.). 

It  is  estimated  there  are  about  29  million  yew  trees  on  all  Federal  lands 
in  the  States  of  Oregon  and  Washington,  so  the  amount  of  yew  trees 
harvested  in  the  next  5  to  6  years  may  add  up  to  1  to  2  percent  of  the 
total  population  of  yew  trees  in  those  two  States.  The  percent  of  taxol 
that  is  obtained  from  the  bark  is  expected  to  decrease  over  the  next  7 
years.  In  1991  and  1992,  100  percent  of  the  taxol  will  come  from  yew 
bark,  but  by  1995  only  about  50  percent  of  the  taxol  will  actually  be 
produced  by  the  bark  extraction  method,  and  by  1998,  there  may  be 
no  need  for  bark  collection.  This  will  be  due  to  new  sources  such  as 
plantations  of  yew,  needles,  tissue  culture,  semi-synthesis  of  taxol,  and 
total  synthesis. 
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Environmental 

Consequences 


Long-term  Supply 

Post-harvest  practices  that  include  broadcast  burning  to  reduce  fuels 
have  reduced  the  occurrence  of  Pacific  yew.  Yew  will  sprout  in  the 
absence  of  broadcast  burning.  Yew  plantings  are  now  being  prescribed 
on  National  Forests. 

Where  Forest  Plans  specify  200  to  250-year  rotations,  or  where  timber 
harvest  is  not  allowed,  such  as  in  riparian  corridors,  the  shade-tolerant 
yew  should  continue  to  regenerate,  mature,  and  spread  to  adjacent 
areas.  Given  time  and  sufficient  local  seed  sources  and  dispersal 
methods,  yew  may  spread  back  into  adjacent  clearcut  slopes  as  it  has 
spread  back  into  burned  slopes  for  many  thousands  of  years. 

Past  harvest  of  yew  has  been  in  association  with  other  commercial 
timber  harvest  units.  Future  taxol  acquisition  may  involve  individual 
yew  harvesting  outside  timber  harvest  units,  partial  bark  harvest  from 
live  yew,  bough  cutting  for  needles,  and  other  techniques. 

There  is  limited  published  information  on  spotted  owl  use  of  Pacific 
yew  habitat.  In  a  1975-76  study,  yew  was  frequently  used  for  roosting 
by  spotted  owls  even  though  it  was  an  uncommon  component  in  most 
stands  (Forsman,  Pers.  comm.)  A  Pacific  yew  environmental  impact 
statement  is  currently  being  developed  to  address  the  issue  in  more 
detail. 


Pacific  yew,  as  an  ecological  component  of  the  environment,  is  affected 
by  management  activities  in  its  habitat,  including  the  amount  of 
old-growth  habitat  harvested,  the  amount  of  old-growth  habitat  set 
aside  or  remaining  in  a  protected  allocation,  and  the  amount  of  yew 
trees  harvested  for  taxol  production. 

Those  management  activities  that  would  most  affect  Pacific  yew  habitat 
are:  regeneration  harvesting,  road  building  for  access,  and  prescribed 
burning. 

There  are  two  main  concerns  relating  to  the  effects  on  Pacific  yew  from 
the  alternatives  addressed  in  this  environmental  impact  statement:  in 
what  way  do  the  alternatives  affect  the  ability  to  provide  yew  bark  for 
taxol,  and  in  what  way  do  the  alternatives  help  maintain  the  genetic 
viability  of  this  species  in  its  environment? 

Providing  Sufficient  Amounts  of  Yew  Bark.  The  effects  of  the 
five  alternatives  on  the  availability  of  yew  trees  is  determined  by  the 
accessibility  of  the  trees.  The  amount  of  timber  harvest  under  each 
alternative  affects  the  accessibility  of  yew.  The  effect  is  reduced  if 
standards  and  guidelines  permit  access  and  management  of  individual 
yew  trees. 


1-2 


Pacific  Yew 


The  probability  of  providing  sufficient  amounts  of  yew  bark  for  taxol 
would  be  highest  in  the  alternative  that  provided  the  most  timber  sale 
harvesting.  The  environmental  documentation  associated  with  timber 
sales  would  cover  the  harvest  of  yew  bark  and  thus  permit  this  activity. 

Alternative  A  provides  the  most  timber  harvesting  of  all  the  alternatives 
and  thus  would  increase  accessibility  to  Pacific  yew  populations  in  the 
first  decade.  Those  alternatives  that  set  aside  increasing  amount  of 
old-growth  habitat  by  restricting  timber  harvest  would  increasingly 
inhibit  the  bark-gathering  activity  because  of  the  lack  of  open  roads 
serving  yew  areas.  Alternative  D  would  provide  the  lowest  probability  of 
meeting  the  yew  bark  demand. 

Maintaining  Genetic  Viability  and  Diversity  of  Yew.  Those 
alternatives  that  provide  for  a  functional,  late-successional  forest 
network  would  best  maintain  the  genetic  and  ecological  viability  of 
Pacific  yew.  Since  yew  is  closely  associated  with  this  type  of  habitat, 
those  alternatives  that  maintain  the  most  late-successional  habitat  will 
have  the  highest  probability  of  meeting  this  concern.  The  immediate 
concern  would  be  during  the  first  decade  when  the  most  harvest  of  yew 
bark  may  take  place.  Later,  the  bark  harvesting  activity  may  stop  due 
to  the  availability  of  other  sources  of  taxol. 

Alternative  A,  with  the  highest  level  of  timber  harvest  would  impact  the 
yew  populations  the  most,  and  therefore  have  the  lowest  probability  of 
maintaining  the  genetic  and  ecological  viability  in  its  range.  This  is 
assuming  that  timber  harvest  itself  will  reduce  populations  of  Pacific 
yew  by  reducing  the  surrounding  old-growth  habitat. 

With  increasingly  less  timber  harvest  proposed  in  Alternatives  E,  B, 

C,  and  D,  the  probability  of  meeting  the  concern  for  genetic  viability 
of  yew  increases.  The  long-term  concern  for  yew  populations  would 
be  best  met  by  Alternative  D  because  it  would  provide  for  the  most 
functional,  late-successional  forest. 

Future  management  of  Pacific  yew  is  the  subject  of  the  environmental 
impact  statement  currently  being  developed. 
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Introduction 

Monitoring  is  an  essential  component  of  managing  for  wildlife  populations.  Monitoring 
provides  information  to  determine  if  the  standards  and  guidelines  are  consistently 
implemented,  to  verify  whether  they  are  working  as  predicted,  and  to  determine  if  key 
underlying  assumptions  are  sound. 

Each  of  the  alternatives  analyzed  in  this  environmental  impact  statement  prescribes 
varying  degrees  of  habitat  protection  and  each  calls  for  an  integrated  plan  of  inventory, 
monitoring,  and  research.  Such  an  integrated  plan  is  best  approached  through  the  use  of 
adaptive  management.  Adaptive  management  is  the  process  of  evaluating  management 
standards  and  guidelines  with  inventory,  monitoring,  and  research  data,  in  turn,  to  reassess 
and  adjust  management  direction  as  needed  to  increase  protection  for  owl  habitat  or 
management  options  for  other  forest  resources. 

Successful  implementation  of  a  monitoring  program  requires  a  long-term  commitment 
to  gathering  field  data  on  habitats,  populations,  management  implementation,  and 
environmental  conditions.  Results  from  at  least  several  years  of  work  are  necessary  for 
correctly  interpreting  how  spotted  owl  populations  respond  to  management  guidelines. 

An  efficient  approach  would  entail  building  upon  past  efforts  to  investigate  spotted  owl 
populations  and  effects  of  management  of  spotted  owl  habitat.  Current  research,  such  as 
demographic  studies  on  northern  spotted  owls,  has  provided  essential  data  on  status  and 
trends  of  populations  and  provided  the  best  opportunity  to  evaluate  future  responses  of 
spotted  owl  populations.  Also,  the  current  monitoring  program  is  providing  essential  data 
on  locations  of  northern  spotted  owls. 

The  goal  of  integrated  inventory,  monitoring  and  research  efforts  is  to  provide  the 
necessary  information  to  investigate  the  implementation  and  assumptions  of  the 
management  strategy  and  enable  managers  to  make  changes  if  necessary.  Adaptive 
management  cannot  proceed  unless  a  monitoring  and  research  plan  is  designed  and 
implemented  over  the  long  term  to  provide  this  information. 

This  section  provides  a  framework  for  an  overall  program  for  inventory,  monitoring, 
and  research  of  northern  spotted  owl  habitats  and  populations.  This  program  would  be 
implemented  jointly  by  the  National  Forest  System  and  Forest  Service  Research  at  several 
administrative  levels.  Technical  assistance  will  be  provided  by  the  Spotted  Owl  Research, 
Development,  and  Application  Program.  The  Forest  Service  Regions,  National  Forests,  and 
various  Research  Units  will  be  responsible  for  actual  data  collection  and  analysis. 
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Inventory 

The  inventory  phase  of  the  program  is  designed  to  determine  the  presence  and  distribution 
of  spotted  owl  individuals,  pairs,  and  habitats,  throughout  the  planning  area  on  National 
Forests.  Typically,  inventory  of  such  a  wide-ranging  species  as  the  spotted  owl  does  not 
take  the  form  of  complete  censuses;  such  surveys  would  be  exorbitant  in  cost  and  infeasible 
to  conduct.  Instead,  inventories  focus  on  determining  presence  of  spotted  owl  individuals 
and  pairs  in  selected  designated  habitat  areas,  project  areas,  and  other  high-priority  sites. 
Inventory  of  habitats,  however,  can  approach  a  complete  census  with  use  of  remote  sensing 
techniques  such  as  aerial  photography  and  satellite  imagery,  coupled  with  on  the  ground 
validation.  To  date,  most  Forests  have  completed  habitat  inventories  and  are  completing 
spotted  owl  inventories  in  priority  designated  habitats,  project  areas,  and  other  sites. 


Monitoring 

There  are  three  categories  of  monitoring  questions: 

•  Implementation  Monitoring.  Was  the  selected  alternative  implemented  according  to 
standards  and  guidelines? 

Examples  of  implementation  monitoring  questions  are: 

Have  designated  habitat  areas  been  mapped  so  that  they  can  be  identified  during 
project  planning  and  implementation? 

What  is  the  condition  of  the  Forest  Matrix  and  does  it  meet  guidelines  for  spotted  owl 
dispersal? 

Are  proposed  and  active  projects  consistent  with  the  standards  and  guidelines  of  the 
selected  alternative? 

•  Effectiveness  Monitoring.  Did  implementation  of  the  standards  and  guidelines 
achieve  the  stated  goals  of  the  selected  alternative?  Do  spotted  owl  populations  and 
habitats  respond  as  anticipated? 

Examples  of  effectiveness  monitoring  questions  are: 

Does  the  type,  quality,  amount,  distribution,  and  capability  of  spotted  owl  habitat 
change  over  time  at  predicted  rates? 

Are  the  existing  descriptions  of  nesting,  roosting,  and  foraging  habitat  correct? 

Do  designated  areas  managed  primarily  for  spotted  owl  habitat,  as  defined  by  the 
selected  alternative,  provide  for  the  predicted  number  of  spotted  owl  pairs? 

Is  long-term  occupancy  of  designated  habitat  areas  related  to  cluster  size  as  predicted  by 
current  demographic  models? 

Does  growth  of  forest  conditions  that  provide  habitat  occur  at  predicted  rates? 


J-2 


Monitoring  Plan 


Is  the  description  of  dispersal  habitat  correct? 

Do  spotted  owls  move  between  designated  areas  as  expected? 

•  Validation  Monitoring.  Were  the  major  assumptions  used  in  developing  the 

standards  and  guidelines  and  in  analyzing  effects  correct,  especially  those  assumptions 
having  the  greatest  effects  on  predicted  responses  by  spotted  owls? 

Examples  of  validation  monitoring  questions  are: 

How  far  do  surviving  and  reproducing  spotted  owls  move  or  disperse? 

How  do  habitat  conditions  and  forest  structures  in  the  lands  between  designated  areas 
managed  primarily  for  spotted  owl  habitat  influence  successful  dispersal  and  movement 
of  spotted  owls? 

How  do  the  amounts  and  distributions  of  various  habitat  conditions  and  forest 
structures  affect  the  population  dynamics  of  the  spotted  owl? 

How  do  experimental  silvicultural  practices  affect  various  aspects  of  spotted  owl  ecology 
and  demography? 

How  does  silviculture  that  is  designed  to  create  or  maintain  spotted  owl  habitat 
conditions  affect  the  abundance  and  availability  of  spotted  owl  prey  species? 


Research 

Much  research  on  northern  spotted  owl  populations  and  habitats  has  been  conducted  over 
the  past  two  decades.  Key  research  questions,  however,  remaining  to  be  answered  include 
those  listed  under  validation  monitoring,  above.  Additional  research  needs  include  the 
continuing  determination,  over  time,  of  the  demographic  dynamics  and  population  trends 
of  spotted  owls  in  selected  study  areas  throughout  the  subspecies’  range. 

Specific  monitoring  and  inventory  protocols  and  statistically-based  sampling  guidelines 
would  have  to  be  developed  for  the  selected  alternative.  Additional  direction  for 
monitoring  is  found  in  the  ISC  Report,  Appendix  R  (Thomas  et  al.  1990).  The  Forest 
Service  Spotted  Owl  Research,  Development,  and  Application  Program  has  developed  an 
integrated  inventory,  monitoring,  and  research  program,  based  on  meetings  with  biologists 
and  statisticians  from  the  Forest  Service,  other  agencies,  and  universities.  After  selection 
of  an  alternative,  this  team  could  assist  in  developing  a  detailed  range- wide  spotted  owl 
monitoring  plan. 
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A  MULTI-RESOURCE  STRATEGY 


FOR  THE 

CONSERVATION  OF  THE  NORTHERN  SPOTTED  OWL 


Executive  Summary 


Presented  herein  is  a  multi-resource  management  strategy  for 
the  northern  spotted  owl  ( Strix  occidentalis  caurina) .  This 
strategy  is  offered  as  an  option  to  existing  guidelines,  management 
circles,  and  other  proposed  strategies.  This  document  describes 
the  strategy  and  its  scientific  support,  and  lists  priority 
research  topics  that  would  assist  in  the  recovery  of  the  spotted 
owl . 


This  multi-resource  strategy  combines  key  elements  from 
previously  proposed  strategies,  new  (1990  -  1991)  research  and 
survey  data,  and  innovative  adaptive  management  principles.  This 
strategy  emphasizes  the  development  of,  and  long-term  support  for, 
a  continuous  distribution  of  spotted  owls  fully  integrated  with 
proactive  forest  management  for  the  spotted  owl  and  other  forest 
resources  including  timber. 

Resolution  of  the  spotted  owl  -  forest  management  conflict  is 
sought  through  the  simultaneous  testing  of  multiple  operating 
hypotheses  and  management  alternatives,  while  ensuring  protection 
of  the  spotted  owl.  Such  an  approach  will  significantly  increase 
our  ability  (shorten  the  time  frame)  to  gather  critical  research 
information  needed  for  the  long-term.  The  long-term  risk  to 
spotted  owls  may  therefore  be  decreased  due  to  enhanced  recovery 
processes.  This  strategy  proposes  approaches  for  protecting  the 
spotted  owl  which  also:  increase  compatibility  with  other 
resources,  significantly  reduce  the  socio-economic  impact,  increase 
research  efficiency,  and  enhance  recovery.  As  a  result  this 
proposal  may  enjoy  broad  public  acceptance  and  support.  Public 
support  is  a  key  element  in  any  successful  public  land  management 
policy . 

In  short,  this  multi-resource  strategy  would: 

1 )  Establish  a  network  of  protected  spotted  owl  habitats, 

a)  from  currently  reserved  lands, 

b)  and  supplemented,  where  necessary,  to  provide 
continuous  habitat  from  British  Columbia  through  Northern 
California;  and, 
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2)  Establish  new  recommendations  for  forest  management  outside 
of  the  network  of  protected  areas,  and  encourage  therein  the 
creation  of  additional  suitable  owl  habitat;  and 

3)  Be  based  upon  an  aggressive  applied-science  research  program 
designed  to  find  more  ways  to  protect  spotted  owls  over  its 
range  in  balance  with  other  forest  resources. 

This  strategy  is  based  on  a  primary,  north-south  network  of 
suitable  habitat  reserves  and  Multiple  Pair  Areas  (MPAs)  to  ensure 
the  long-term  persistence  of  a  continuous  distribution  of  spotted 
owls.  The  system  was  developed  by  first  locating  all  suitable  owl 
habitat  (as  designated  by  and  on  USFS  forest  maps)  in 
congressionally  reserved  areas  (National  Parks,  Wilderness  areas) 
and  administratively  reserved  areas  (e.g..  National  Forest  Research 
Natural  Areas). 

Where  gaps  in  the  distribution  of  these  habitat  reserves 
existed,  a  series  of  Deferred  MPAs  is  recommended.  These  areas, 
include  suitable  spotted  owl  habitat  on  federal  lands  that  is 
deferred  from  harvest  until  research  more  fully  documents  the 
compatibility  of  silvicultural  systems.  Connecting  habitat  between 
both  categories  of  MPAs  will  be  managed  to  maintain  habitat 
suitable  for  breeding. 

At  such  time  that  research  confirms  additional  silvicultural 
compatibility,  Deferred  MPAs  would  be  subject  to  some  level  of 
potential  timber  harvest. 

In  addition,  numerous  Research-MPAs  are  recommended  in 
representative  spotted  owl  habitat  on  lands  having  sufficient  owl 
densities  to  support  meaningful  research.  The  location  of  all  MPAs 
was  enhanced  through  the  use  of  current  owl  distribution  maps. 

The  final  element  of  this  strategy  is  a  set  of  recommendations 
for  proactive  forest  management  of  areas  outside  of  MPAs.  These 
recommendations  include  the  maintenance  of  single-pair,  few-pair, 
and  continuous  owl  sites;  as  well  as  forest  management 
recommendations  for  enhancing  owl  habitat  throughout  the  owl- 
management  zone  (area  outside  of  the  MPAs  that  will  have  special 
management  direction) .  In  this  strategy,  private  landowners 
represent  potentially  important  contributors  to  the  development  and 
maintenance  of  suitable  owl  habitat  and  the  conservation  of  the 
owl . 

This  multi-resource  strategy  recommends  proactive  owl 
population  management,  the  simultaneous  testing  of  multiple 
operating  hypotheses,  and  the  establishment  of  monitoring  and 
adaptive-management  feedback  loops.  This  strategy  builds  on  the 
sound  biological  tenet  of  a  continuous  population  distribution, 
incorporates  site-specific  management  flexibility,  and  provides  for 
replacement  habitat. 
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In  addition  to  a  description  of  the  alternative,  this  document 
includes  a  detailed  discussion  on  the  scientific  support  for  this 
alternative,  and  a  listing  of  priority  research  topics  for  recovery 
of  the  spotted  owl. 

This  revision  of  the  alternative  incorporates  standards  and 
guidelines  developed  for  the  U.S.  Forest  Service  Environmental 
Impact  Statement  on  Management  for  the  Northern  Spotted  Owl  in  the 
National  Forests.  Future  revisions  are  expected  based  on  peer 
review  and  incorporation  of  more  site  specific  data  for  lands 
outside  of  the  National  Forest  system. 
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CHAPTER  I .  INTRODUCTION 


What  follows  is  a  multi-resource  strategy  for  maintaining  a 
well-distributed,  continuous  population  of  northern  spotted  owls 
( Strix  occidentalis  caurina )  from  British  Columbia  through  Northern 
California.  This  proposal  incorporates  new  research  and  builds  on 
relevant  elements  of  previous  strategies  (e.g.,  Thomas  et  al. 
1990).  It  draws  heavily  from  existing  reviews,  including  that  of 
Anderson  et  al  (1990),  Irwin  (1990),  and  Thomas  et  al .  (1990), 
supplementing  them  with  more  recent  information. 

This  proposal  does  not  discard  previous  approaches.  Rather 
it  is  an  interim  plan  (5-10  years)  that  contains  significant 
overlap  with  previously  published  strategies.  Moreover,  this 
proposal  can  evolve  into  a  long-term  plan  via  further  research, 
monitoring  and  feedback  mechanisms.  Thus,  this  is  a  fluid  strategy 
designed  to  incorporate  new  information  as  it  becomes  available. 

Development  of  this  multi-resource  strategy  was  based  on  the 
fact  that  options  remain  to  accommodate  owls  in  a  managed  forest. 
This  strategy  is  predicated  upon  (a)  the  unequivocal  value  of  a 
continuous  distribution  of  spotted  owls  to  the  long-term 
persistence  of  the  species,  and  (b)  the  recognition  of  variation 
in  forest  conditions  occupied  by  the  owl  and  its  prey  across  the 
owl ' s  range . 

Spotted  owl  habitat  is  influenced  by  more  than  the  age  of 
coniferous  forests.  Major  determinants  of  habitat  selection  among 
spotted  owls  include  size,  distribution,  and  layering  of  overstory 
and  understory  hardwoods;  distribution  and  density  of  other 
understory  vegetation;  and  topography.  These  factors  and  their  use 
vary  across  the  geographic  range  of  spotted  owls.  Such  variability 
provides  numerous  opportunities  to  develop  a  multi-resource 
strategy  that  takes  advantage  of  local  conditions  to  meet  an 
overall  management  goal.  Incorporating  site-specific  flexibility 
is  a  major  strength  of  this  proposal. 

This  strategy  provides  for  active  silvicultural  management 
outside  of  a  central  secure  system,  comprised  of  Reserved  and 
Deferred  MPAs  and  Connecting  Habitat.  Such  management  allows  for 
replacement  habitat  that  may  be  lost  due  to  wildfire  or  other 
catastrophe  over  the  long-term.  Management  options  may  include 
manipulation  of  habitat  for  prey  enhancement  or  placement  of  nest 
boxes  in  sites  with  limited  nesting  opportunities.  This  multi¬ 
resource  strategy  also  encourages  captive  breeding  programs, 
outside  of  the  central  secure  system,  that  could  satisfy  particular 
research  needs  and  allow  for  judicious  man-induced  colonization, 


1 


if  necessary,  of  managed  sites  that  become  suitable  through  forest 
growth  and  proactive  management. 

The  major  concepts,  principles,  and  assumptions  employed 
include  the  following: 

A.  Structural  features  that  are  found  most  frequently  in  mature 
and  old-growth  forests  (i.e.,  large  trees,  snags,  downed  logs, 
multi-layered  stand  conditions)  also  occur  in  many  managed  forests. 
Development  and  maintenance  of  habitats  with  these  structural 
features  should  comprise  a  central  part  of  any  successful  strategy 
over  most  of  the  owl's  range. 

B.  Areas  with  such  structural  features  that  are  currently 
reserved  from  timber  harvesting  by  legislative  mandate  (e.g., 
National  Parks,  State  Parks,  Wilderness  Areas,  National  Recreation 
Areas)  or  by  administrative  action  (e.g.,  Forest  plan  allocations, 
Research  Natural  Areas,  long-rotation  areas,  areas  difficult  to 
regenerate,  visual  corridors,  etc.)  are  emphasized,  to  the  degree 
that  they  already  provide  secure  suitable  habitat  for  owls.  Their 
inclusion  does  not  necessitate  additional  socio-economic  costs. 

C.  Sub-populations  of  owls  that  contain  multiple  pairs  with 
inter-connecting  territories  provide  the  greatest 
contributions  to  long-term  success  of  the  species. 

D.  Sub-populations  that  exist  in  moderate  to  high  densities  in 
managed  drainages  adjacent  to  multiple-pair  areas  contribute 
more  to  future  populations  of  owls  than  isolated  pairs  or 
small,  isolated  sub-populations. 

E.  Population  viability  is  best  assured  by  emphasizing  sub¬ 
populations  that  currently  exist  in  suitable  habitats  (as 
evidenced  by  high  densities  and  relatively  consistent 
reproductive  performance);  and  by  maintaining  and  enhancing 
connectivity  to  result  in  a  more  or  less  continuous 
distribution. 

F.  Simultaneously  implementing  and  testing  several  credible 
management  options  within  a  dynamic  conservation  strategy 
(e.g.,  continuum  from  reserved  to  managed  sites)  provides  the 
most  efficient  means  of  balancing  needs  for  the  owl  with  those 
for  a  sustained  economy  over  the  long  run. 

G.  Timber  harvests  can  be  scheduled  over  time  and  space  in  many 
forests  which  would  result  in  a  continuous  landscape  mix  of 
suitable  owl  habitats  (i.e.,  habitat  which  supports 
reproductively  successful  pairs,  foraging  habitat,  or 
connectivity  among  sub-populations.) 

H.  Hands-on  management  procedures  that  are  biologically 
supportable  and  economically  feasible  can  be  used  to  augment 
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owl  populations  in  some  areas  (e.g.,  egg  transfers  to  maintain 
genetic  variability,  development  of  nesting  structures). 

A  fully  dynamic  strategy  is  necessary  for  managing  dynamic 
forest  ecosystems  such  as  those  in  the  Pacific  Northwest  and 
northern  California.  A  successful  strategy  must  take  advantage  of 
the  natural  variability,  and  not  try  to  overcome  this  variability 
through  administrative  simplification. 

It  is  also  true  that  unit  costs  (per  owl  pair)  of  providing 
reserved  habitat  vary  significantly  across  the  range  of  the  spotted 
owl.  Such  cost  factors  should  be  used  in  decisions  for 
constructing  a  conservation  strategy  to  keep  it  based  in  reality, 
thereby  enhancing  its  chances  of  success. 

The  map  associated  with  this  multi-resource  strategy  was 
developed  using  available  suitable  owl  habitat  maps  from  the  USDA 
Forest  Service,  and  information  on  owl  locations  and  biology.  This 
is  a  revised  (more  detailed)  map  and  replaces  the  map  released  with 
the  first  draft  of  this  alternative  in  September,  1991.  Future 
refinements  will  be  made  for  lands  outside  of  the  National  Forest 
system  as  more  complete  information  becomes  available. 
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CHAPTER  II.  THE  STRATEGY 


Following  is  a  description  of  the  recommended  multi-resource 
strategy.  The  scientific  support  for  this  strategy  is  presented 
in  subsequent  chapters  and  appendices. 

This  multi-resource  strategy  develops  a  central  system  of 
secure  suitable  owl  habitat  that  will  be  the  foundation  of  a 
continuous  owl  distribution.  To  achieve  this  goal,  areas  of 
habitat  are  identified  which  support  multiple-pair  owl  populations, 
>.20  pairs  in  Oregon  and  Washington  and  >.10  pairs  in  California. 
These  areas  are  connected  by  an  area  of  designated  habitat  that  is 
capable  of  supporting  individual-  or  few-owl  pairs.  This  approach 
recognizes  the  variability  across  the  range  of  the  spotted  owl,  by 
identifying  different  management  recommendations  for  each 
physiographic  province. 

Development  of  this  multi-resource  strategy  began  with  the 
collection  of  USDA  Forest  Service  maps  of  land  allocations, 
suitable  owl  habitat,  and  owl  locations  for  the  tri-state  owl 
range.  "Suitable  owl  habitat"  was  in  all  cases  based  on  state  and 
federal  agency  biologists'  determinations. 

The  authors  first  identified  those  suitable  habitat  areas  that 
occur  within  Congressionally  reserved  lands  (e.g.,  suitable  habitat 
within  Wilderness  Areas  and  National  Parks).  Next,  suitable  habitat 
areas  were  identified  that  are  administratively  reserved  through 
National  Forest  Plans  (e.g.,  Research  Natural  Areas,  roadless 
areas,  areas  that  are  difficult  to  regenerate,  visual  corridors). 

This  mapping  exercise  revealed  a  significant  network  of 
suitable  owl  habitats  that  are  already  in  Congressionally  and 
administratively  reserved  areas.  However,  while  impressive  and 
extending  through  the  full  range  of  the  northern  spotted  owl,  this 
network  was  not  continuous.  Therefore,  this  strategy  recommends 
adding  suitable  habitat  from  adjacent  commercial  forests  to  meet 
the  goal  of  a  habitat  system  that  would  support  a  continuous 
population  of  owls  from  British  Columbia  through  northern 
California . 

For  Washington  and  Oregon,  this  multi-resource  strategy 
recommends  maintaining  large  blocks  of  suitable  habitat  capable  of 
supporting  >20  pairs  of  spotted  owls  (Multiple  Pair  Areas,  or 
MPAs ) ,  connected  by  habitat  capable  of  supporting  single-  or  few- 
owl  pairs.  For  the  Klamath  Province  in  Northern  California, 
excluding  coastal  California,  blocks  of  habitat  are  recommended  to 
support  _>1  0  pairs  of  spotted  owls.  The  smaller  areas  in  California 
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are  recommended  as  more  restrictive  guidelines  are  incorporated  on 
lands  outside  the  MPAs  and  because  of  the  current  density  of  owls 
found  on  managed  lands  in  this  area.  Within  the  general  forest, 
owl-management  zone  around  these  MPAs,  lands  should  be  managed  on 
a  watershed  basis  to  maintain  sufficient  quantity  and  quality  of 
habitat  to  support  interconnecting  pairs  of  spotted  owls.  MPAs 
were  identified  through  the  combined  use  of  maps  of  suitable  owl 
habitat  on  National  Forests;  BLM  and  USFS  maps  that  indicated  areas 
of  high,  moderate,  and  low  densities  of  owls;  and  HCA  maps  from 
Thomas  et  al .  (1990). 

The  MPAs  are  classified  into  two  categories  of  management 
emphasis:  Deferred  or  Research.  Deferred-MPAs  are  those  MPAs 
within  the  central  secure  system  of  spotted  owls  where  timber 
harvests  on  federal  lands  are  to  be  deferred  until  such  time  that 
silvicultural  practices  are  documented  to  be  more  fully  compatible 
with  protection  of  spotted  owls.  Complete  documentation  of 
silvicultural  compatibility  likely  will  be  a  lengthy  process 
involving  years  for  modest  practices  (such  as  light  thinnings)  or 
even  decades  for  regeneration  techniques,  and  requiring  long-term 
commitments  in  administration  and  financing.  Such  documentation 
would  be  developed  in  Research-MPAs  in  conjunction  with  owl  sites 
in  the  owl-management  zone  outside  of  the  Reserved/Deferred  MPAs. 


Research-MPAs  are  identified  in  situations  that  are  somewhat 
(7  to  15  miles)  geographically  separated  from  the  central  secure 
system  of  owls  and  owl  habitats.  Research-MPAs  are  large  enough 
to  hold  >.15  pairs  in  Washington  and  Oregon  and  _>_1 0  pairs  in 
California.  These  are  areas  where  options  exist  to  apply  various 
stand-level  treatments  and/or  to  conduct  landscape  experiments. 
Studies  could  range  from  selective  harvests,  to  irregular 
shelterwood  harvests,  to  applications  of  New  Forestry  (Franklin 
1989)  such  as  retention  of  green  trees,  snags,  logs,  etc. 

Research-MPAs  are  arranged  in  representative  suitable  habitat 
types,  and  in  areas  of  known  adequate  owl  density  to  provide 
sufficient  replication  for  making  valid  inferences,  following 
Thomas  et  al .  (1990).  These  areas  were  located  such  that  the 
consequences  of  potential  mistakes  would  minimize  impacts  to 
population  viability  over  the  long  run.  Furthermore,  these  areas 
provide  a  conservative  test:  if  forestry  practices  can  be  shown 
to  maintain  owl  populations  in  Research-MPAs  with  fewer  than  20 
pairs  of  owls,  they  should  be  applicable  to  widespread  areas. 

Spotted  owls  in  judiciously  managed  forests  will  contribute 
significantly  to  future  populations,  and  will  function  well  in 
landscapes  that  contain  mixes  of  reserved  areas,  multiple-pair 
areas,  and  adjacent  managed  forests.  Thus,  this  multi-resource 
strategy  also  recommends  maintaining  (or  developing)  habitat 
capable  of  supporting  single,  few,  or  continuous  pairs  of  owls 
between  MPAs  to  provide  continuity.  The  system  of  MPAs,  linked 
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with  connecting  habitat  will  provide  a  north-south  central  secure 
habitat  base  for  the  spotted  owl.  (See  Figure  1 ,  page  iv) 

The  owl-management  zone  will  be  managed  at  two  levels  of 
intensity  for  the  spotted  owl.  Within  the  "connective  habitat" 
portion  of  this  area,  between  and  outside  of  the  MPAs,  forest 
management  should  recognize  the  need  to  maintain  or,  where 
appropriate,  develop  suitable  habitat  ( including  nesting,  roosting, 
foraging,  and/or  dispersal  habitats).  The  number  of  owl  pairs 
included  in  this  area  will  vary  when  the  distance  between  MPAs, 
size  of  associated  MPAs,  and  local  conditions  are  considered. 

Owl  habitat  management  outside  of  the  MPAs  and  connecting 
habitat  but  still  within  the  owl-management  zone,  will  emphasize 
foraging  and  dispersal  habitats.  Based  on  recent  surveys  for  owls 
in  forests  that  have  been  managed  without  special  regard  for  the 
owl,  there  will  be  numerous,  but  probably  relatively  scattered,  owl 
pairs  (e.g.  Miller  et  al.  1991). 

For  the  owl  management  zone  outside  of  the  MPAs  in  the  Klamath 
Province  of  Northern  California,  this  multi-resource  strategy 
recommends  maintaining  (or  developing)  a  continuous  owl 
distribution  through  management  on  a  watershed  basis,  utilizing 
3,000-  to  5,000-acre  watersheds.  Recognizing  U.S.  Fish  and 
Wildlife  Service  approved  habitat  definitions,  which  are  different 
than  the  Forest  Service  definitions,  this  strategy  would  maintain 
50%  of  each  watershed  in  suitable  habitat  (Nelson  et  al .  1991). 
A  minimum  of  40%  of  each  watershed  would  be  in  nesting  and  roosting 
habitat.  These  areas  comprise  the  lands  east  of  the  western-most 
National  Forest  boundaries  that  are  not  included  in  MPAs.  Based 
on  Forest  Service  definitions,  between  30-50%  of  each  watershed 
will  be  in  nesting,  roosting  and  foraging  habitat. 

For  those  lands  in  California  west  of  this  boundary,  existing 
management  plans  should  continue  to  be  developed  and  implemented. 
Current  management  of  these  lands  is  to  prevent  loss  of  owls  or  owl 
habitat.  Except  for  a  few  small  BLM  parcels.  State  and  Federal 
Parks,  and  the  Jackson  State  Forest,  these  lands  are  in  private 
ownership.  As  a  result,  this  area  provides  a  unique  opportunity 
to  develop  a  management  strategy (s)  independent  of  what  occurs  on 
the  federal  landscape  to  the  east.  Such  conservation  plans  are 
being  developed,  and  will  provide  site-specific  management 
recommendations  for  this  area. 

This  strategy  assumes  that  various  methods  of  timber  harvest 
can  be  scheduled  safely,  to  greater  or  lesser  degree  depending  upon 
the  physiographic  province,  in  habitat  occupied  by  spotted  owls. 
The  areas  where  empirical  information  strongly  supports  this 
include  much  of  northern  California  (e.g.,  Irwin  et  al .  1989b, 
Pious  1989),  the  Klamath  Province  in  Oregon  (e.g.,  Meslow  et  al . 
1986,  Anderson  et  al .  1990),  parts  of  western  Oregon  (Miller  et  al . 
1991),  and  mixed  conifer  forests  on  the  eastside  of  the  Cascades 
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Mountains  in  Washington  (Buchanan,  1991).  In  fact  according  to 
recent  research  on  owl  nest  sites  and  nearby  habitats  (e.g., 
Everett  et  al .  1991,  Buchanan  1991),  silvicultural  prescriptions 
appear  necessary  to  maintain  owl  habitat  in  eastside  mixed-conifer 
forests  to  minimize  and  account  for  major  risk  of  stand-replacement 
wildfires . 


Site  Specific  Management  Concerns 

Olympic  Peninsula.  —  Recognizing  the  reality  of  existing 
land  ownership  patterns  and  distributions  of  spotted  owls,  this 
multi-resource  strategy  proposes  one  large  area  comprised  of 
suitable  habitat  within  the  Olympic  National  Park  and  adjacent, 
existing  reserved  lands  within  the  Olympic  National  Forest.  The 
owl  population  there  contains  well  over  100  interbreeding  pairs 
which,  barring  catastrophic  events,  should  ensure  its  long-term 
survival.  No  individual  pair  sites  are  recommended  to  develop 
continuity  with  the  Cascades  populations  due  to  the  high  cost  and 
limited  biological  value  associated  with  such  a  strategy.  Genetic 
or  demographic  variability,  if  identified  as  a  problem  in  the 
future,  would  be  maintained  via  egg  or  subadult  transfers  from 
other  areas  in  the  Cascade  Mountains.  Another  potential  option  to 
maintain  high  levels  of  owl  densities  in  this  province,  would  be 
to  manage  all  of  the  land  on  long  rotations  emphasizing  shelterwood 
systems  where  even-aged  management  is  required. 

Washington  Cascades-West .  —  Eleven  MPAs  would  be 
established,  including  four  15-pair  Research-MPAs  and  seven  _> 20- 
pair  Reserved/Deferred  MPAs,  separated  by  <15  miles.  MPAs  would 
be  connected  by  a  band  of  habitat  twice  the  width  of  the  annual 
average  home  range,  managed  to  support  multiple  pairs  of  owls. 
The  Research-MPAs  would  be  >7  and  <15  miles  west  of  the  central 
system  of  Reserved/Deferred  MPAs.  Where  large  areas  of  suitable 
habitat  have  already  been  reserved  by  Congress,  additional 
strategies  such  as  managing  all  National  Forest  lands  on  long 
rotations  using  alternate  silvicultural  practices  could  be 
employed.  These  could  emphasize  shelterwood  systems  where  even- 
aged  management  is  required,  increased  fire  protection,  and 
thinning  regimes  to  promote  suitable  habitat  conditions. 

Washington  Cascades-East .  —  Eight  MPAs  would  be  established, 
including  four  _> 20-pair  Reserved/Deferred  MPAs  separated  by  <.15 
miles  and  four  15  pair  Research-MPAs  at  locations  7-15  miles  east 
of  the  central  secure  system.  Within  the  general  forest,  owl- 
management  zone  of  this  province,  habitat  around  spotted  owl  sites 
would  be  maintained  in  Mixed  Conifer  forest  using  silvicultural 
prescriptions  described  below. 

Southwestern  Washington  and  Northwestern  Oregon.  —  Here, 
because  of  current  habitat  conditions,  very  few  owls  occur.  It  is 
clear  that  drastic,  long-term  actions  would  be  necessary  to  create 
habitats  suitable  for  occupancy  by  multiple  pairs  in  the  future; 
and  that  such  actions  would  require  unbearable  direct  and 
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opportunity  costs.  Furthermore,  the  history  of  the  frequency  of 
catastrophic  wildfires,  such  as  the  Tillamook  Fires,  the  Oxbow 
Fire,  etc.,  in  this  region  suggests  that  such  an  investment  may  not 
be  warranted  at  this  time.  As  a  result,  no  MPAs  are  recommended 
for  this  area.  Thus,  the  primary  focus  of  resources  would  be 
within  the  central  (inland)  general  forest,  owl-management  zone, 
as  this  likely  will  be  much  more  effective  for  the  overall  recovery 
of  the  species.  This  is  not  to  discount  the  value  of  those  owl 
pairs  that  do  exist  in  the  Southwest  Washington  and  Northwest 
Oregon  provinces.  In  these  areas,  such  owl  sites  should  be  used 
as  case-study  experiments  to  aid  scientific  understanding  of  owl 
biology.  These  experiments  might  include  creation  or  retention  of 
large  diameter  snags  and  cull  trees,  or  precommercial  thinning  to 
increase  prey  densities  and  owl  foraging  efficiencies. 

Oregon  Cascades.  —  In  the  Oregon  Cascades,  fourteen  MPAs, 
including  nine  220-pair  Reserved/Deferred  MPAs  and  five  15-pair 
Research-MPAs ,  would  be  established.  Spacing  and  connecting 
habitat  guidelines  are  the  same  as  for  the  western  Washington 
Cascades . 

Oregon  Coast  Range.  —  Here,  eleven  MPAs  (eight  220-pair 
Reserved/Deferred  and  three  15-pair  Research)  would  be  established. 
Spacing  and  connecting  habitat  guidelines  are  the  same  as  western 
Washington  Cascades.  Because  of  the  concern  raised  by  the  U.S. 
Fish  and  Wildlife  Service  for  owls  on  the  coast  range,  the  lands 
outside  of  MPAs  and  connecting  habitat  on  the  Siuslaw  National 
Forest  will  be  managed  in  the  same  way  as  connecting  habitat. 

Eastside  Oregon  Cascades.  —  Maintain  two  15-pair  Research- 
MPAs.  In  other  areas,  conduct  management  experiments  so  as  to 
improve  owl  habitat  by  silvicultural  methods.  See  the  following 
section  on  General  Forest  Management  Concerns  for  additional 
silvicultural  recommendations. 


Oregon  Klamath  Province.  —  Here,  seven  MPAs,  including  six 
220  pair  Reserved/Deferred  MPAs  and  one  15  pair  Research-MPA,  are 
established.  Spacing  and  connecting  habitat  guidelines  are  the 
same  as  for  western  Washington  Cascades. 


California  Klamath  Province.  —  Here,  twenty- two  MPAs, 
including  16  Reserved/Deferred  MPAs  and  6  Research-MPAs,  are 
established,  sized  to  maintain  2*10  pairs  of  owls  and  spaced  <12 
miles  apart.  The  Research-MPAs  would  be  established  for  the 
evaluation  of  forest  management  practices  which  might  be  more- 
compatible  with  spotted  owls  on  a  landscape  basis.  Throughout  the 
remaining  general  forest  in  this  province,  partial  harvesting  and 
other  silvicultural  prescriptions  would  be  used  to  maintain  habitat 
suitable  for  up  to  6  owl  pairs  per  township.  For  the  private  and 
State  lands  within  the  California  coastal  region,  continue  the 
development  of  specific  conservation  plans  for  this  area. 
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General  Forest  Management  Concerns 

An  important  element  to  this  multi-resource  strategy  is  the 
recognition  of  the  owl-management  zone  outside  of  the  MPAs,  managed 
at  two  levels  of  intensity.  Within  this  zone,  active  timber 
management  programs  will  be  conducted,  but  will  be  conducted  with 
regard  to  the  need  for  maintenance  (and  in  some  cases  development) 
of  spotted  owl  habitat  for  nesting,  roosting,  foraging  and 
dispersal  habitat.  Suitable  owl  habitat  and  breeding  pairs  of 
spotted  owls  already  exist  on  managed  forest  lands,  and  should  be 
maintained,  and  even  enhanced,  through  a  proactive  silvicultural 
program  as  described  below.  The  scientific  basis  for  such  a 
program  is  found  in  Chapter  IV. 

The  primary  objective  for  management  within  the  owl-management 
zone  outside  of  the  MPAs  is  to  take  advantage  of  the  inherent 
variability  in  site  (habitat)  conditions  and  the  owl's  variable  use 
of  those  elements.  In  order  to  realize  the  local  potential, 
management  prescriptions  must  be  site-specific,  but  they  cannot  be 
"blind"  to  the  overall  forest  or  province  conditions.  Thus,  any 
general  "guidelines"  should  provide  for  operational  flexibility. 

This  strategy  would  incorporate  a  full  mix  of  operational 
alternatives,  a  flexibility  not  present  under  current  management, 
eg.  guidelines  and  circles  being  utilized  by  State  and  Federal 
Agencies.  By  removing  these  restrictions,  and  incorporating 
management  flexibility,  the  private  landowner  would  be  provided 
with  the  incentive  (a  viable  timber  program)  to  voluntarily 
contribute  to  the  development  and  maintenance  of  suitable  owl 
habitat  throughout  the  general  forest  landscape. 

Landscape  Perspective.  —  Objectives  for  stand  management  must 
be  developed  within  the  context  of  the  surrounding  landscape, 
specifically  regarding  the  stand's  current  and  potential  future 
contributions  to  spotted  owl  habitat.  Watersheds  managed  under 
this  approach  typically  will  have  a  broad  mix  of  different 
silvicultural  methods  applied  within  them  that  reflect  the  highly 
variable  existing  stand  conditions.  Within  the  general  owl 
management  zone,  outside  of  the  MPAs,  forests  would  be  managed  at 
two  different  levels  for  spotted  owls. 

The  habitat  between  MPAs,  referred  to  as  "connecting  habitat", 
should  be  managed  on  a  watershed  basis  to  contain  an  appropriate 
amount  of  suitable  habitat  to  support  additional  breeding  pairs  of 
owls.  The  amount  of  suitable  habitat  (nesting,  roosting,  foraging, 
and  dispersal)  needed  in  an  area  is  highly  variable.  For  example, 
in  areas  of  stark  contrast  in  forest  cover  (very  young  non-sui table 
habitats  vs.  only  mature  and  old  growth  stands)  the  minimal  amount 
of  suitable  habitat  needed  to  sustain  a  continuous  population  of 
spotted  owls  may  only  be  30%  of  the  watershed  based  on  data  in 
Anderson  et  al .  (1990)  that  suggest  such  a  threshold.  Also,  the 
average  owl  pair  on  BLM  sites  in  western  Oregon  has  31%  old-growth 
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within  0.5-mile  radius  (Meyer  et  al.  1990).  In  other  areas  with 
a  greater  mix  of  forest  conditions,  30-50%  of  the  watershed  may 
need  to  be  in  suitable  habitat.  Forest  management  prescriptions 
must  be  sensitive  to  local  owl  population  densities,  forest  stand 
(age-class  distribution,  structure,  etc.)  conditions,  and  landowner 
objectives . 


Areas  outside  of  the  central  secure  system  of  reserves,  MPAs, 
and  connecting  habitat,  but  still  within  the  owl-management  zone 
would  be  managed  to  maintain,  or  where  possible  enhance,  spotted 
owl  dispersal  habitat  using  forest  prescriptions  that  take 
advantage  of  site-specific  conditions  (as  described  below).  Up  to 
six  active  owl  sites  per  township,  which  varies  by  provence,  should 
also  be  maintained  in  this  area. 


This  mix  of  intensity  and  site-specificity  will  maintain 
suitable  habitat  for  spotted  owls  through  time,  as  well  as  maintain 
within-stand  and  landscape  diversity.  By  maintaining  or  creating 
this  diversity,  the  concept  of  synergism  is  incorporated  in 
landscape  management.  When  coordinated  across  a  landscape,  the 
overall  net  benefits  derived  from  a  series  of  individual  stand 
management  activities  are  greater  than  simply  the  sum  of  individual 
stand  management  benefits. 

Standards  and  Guidelines 

Goals  *  Maintain,  over  the  forest  landscape,  a  continuous, 
interbreeding  population  of  northern  spotted  owls.  Such 
a  population  has  a  very  high  probability  of  continued 
existence  in  both  the  short  and  long  term.  The  research, 
integrated  into  this  strategy,  will  be  used  to  improve 
these  standards  and  guidelines. 


Objectives  - 
Short  Term 


Establish  a  system  of  well  distributed  reserved 
and  deferred  habitat  and  management  guidelines 
which  insures  the  long  and  short  term  viability 
of  the  species  and  maintains  or  enhances  long 
term  management  options  for  the  owl . 


Objectives 
Long  Term 


Manage  for  a  continuous  distribution  of 
interbreeding  pairs  of  owls. 

Manage  habitat  and  owl  distribution  so  that 
pairs  and  sub-  populations  of  owls  interact 
genetically  and  demographically ,  to  minimize 
risks  to  long-term  viability. 

Conduct  research  to  clarify  habitat  use  and 
relationships,  and  to  define  silvicultural 
practices  which  enhance  or  maintain  habitat 
used  by  the  owl  as  well  as  produce  new  habitat 
in  the  shortest  time  possible. 

Conduct  research  and  monitor  to  evaluate 
whether  the  goals  and  objectives  are  being  met. 
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* 

Incrementally  modify  the  strategy  in  terms  of 
land  classifications  and  management 
prescriptions  as  new  research  information 
warrants . 

DESCRIPTION  OF 

THE  MULTI -RESOURCE 
STRATEGY 

The  following  provides  a  description  and 
outline  of  the  Multi-Resource  Strategy. 

Multiple-Pair 

Areas  ( MPAs ) 

Definition : 

A  contiguous  block  of  habitat  to  be  managed  for 
multiple  interbreeding  pairs  of  northern 
spotted  owls. 

Application  varies  throughout  the  range  based 
on  differences  in  physiographic  provinces, 
local  conditions  and  MPA  type. 

Types  of  MPAs : 

*  Reserved-MPAs  -  blocks  of  habitat  where  timber 


* 

harvest  is  precluded  which,  in  combination  with 
Def erred-MPAs ,  will  each  support  at  least  20 
pairs  in  Oregon  and  Washington  and  10  pairs 
in  California. 

Def erred-MPAs  -  blocks  of  habitat  that  by 
themselves  or  in  combination  with  Reserved-MPAs 

* 

will  each  support  at  least  20  pairs  in  Oregon 
and  Washington  and  10  pairs  in  California.  In 
these  areas  timber  harvest  will  be  temporarily 
precluded. 

Research-MPAs  -  blocks  of  habitat  that  will 
each  support  at  least  15  pairs  in  Oregon  and 
Washington  and  10  pairs  in  California  to  be 
used  in  an  integrated  research  effort. 

Connecting 

Habitat 

Definition : 

A  band  of  habitat  between  Deferred/Reserved 
MPAs  equal  to  twice  the  width  of  the  average 
annual  home  range . 

Intent : 

*  To  support  additional  breeding  pairs  in  a 


* 

managed  network  of  nesting,  roosting,  and 
foraging  (NRF)  habitat  and  dispersal  habitat. 
To  provide  connectivity  between 

Deferred/Reserved  MPAs. 

Central  Secure 
System  Habitat 

Definition : 

A  band  of  forest  providing  for  a  continuous, 
well  distributed,  population  of  breeding  pairs 
of  spotted  owls.  It  is  comprised  of  all 

Reserved/Deferred  MPAs  plus  Connecting  Habitat. 
Intent : 

To  insure  population  viability  by  providing  for 
long  term  occupancy  and  by  minimizing  risks  of 
local  isolation  and  extinction. 

To  support  a  continuous  well  distributed 
population  of  interbreeding  pairs  within  a 
network  of  10-  to  20  +  -  pair  areas  and 
connecting  habitat. 

To  maintain  or  enhance  habitat  continuity  and 
quality . 

To  maintain  or  enhance  local  or  regional 
population  levels. 

To  hedge  against  catastrophic  loss. 

To  provide  for  genetic  and  demographic 
interaction  of  owls. 


Owl  Management 
Zone :  Oregon 

and  Washington 


* 


* 


* 

* 


Definition : 

All  lands  outside  the  MPA  and  Central  Secure 
System  and  inside  the  area  defined  on  the  map, 
within  which  owls  and  their  habitat  will  be 
actively  managed. 

Intent : 

To  take  advantage  of  the  inherent  variability 
in  site  (habitat)  conditions  and  the  owl's 
variable  use  of  those  elements  for  the 
maintenance  and  enhancement  of  dispersal 
habitat . 

To  clearly  identify  the  area  necessary  to  be 
managed  for  the  short  and  long  term  viability 
of  the  species. 

To  provide  habitat  for  dispersing  owls, 
occasional  pairs,  and  a  floater  population. 

To  gain  experience  with  site-specific 
modifications  in  forest  practices. 


Owl  Management  Definition: 

Zone:  California  All  lands  outside  the  MPA  and  Central  Secure 

System  and  east  of  the  coactal  private  lands, 

and  inside  the  area  defined  on  the  map,  within 
which  owls  and  their  habitat  will  be  actively 
managed . 

Intent : 

*  To  develop  and  maintain  a  continuous 

distribution  of  habitat  capable  of  supporting 
breeding  pairs  of  owls. 
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MANAGEMENT 

PRESCRIPTIONS 

The  Research 
Committee 


Reserved-MPAs 


Deferred-MPAs 


The  following  are  the  management  prescriptions  that 
will  be  applied  to  the  areas  identified  in  this 
alternative . 

Within  one  year  a  committee  (the  "Research 
Committee")  comprised  of  Forest  Service,  BLM,  State, 
university,  and  independent  scientists  will  design 
and  implement  an  integrated  research  and  monitoring 
program  to  clarify  habitat  use  and  relationships  in 
order  to  define  silvicultural  practices  that  enhance 
or  maintain  habitat  used  by  the  owl. 

*  No  change  will  be  made  in  the  present  direction 
of  management  for  all  forested  lands  in  this 
category . 

Timber  Management 

*  Prohibit  timber  harvest  of  any  age-class  of 
forest,  except  activities  demonstrated  through 
experimentation  to  facilitate  the  development  of 
suitable  habitat  and  approved  by  the  Research 
Committee.  These  could  include: 

Pre-commercial  and  commercial  thinnings 
where  such  activities  would  shorten  the 
time  required  for  such  stands  to  reach 
suitability  for  dispersal,  forage, 
roosting  or  nesting  habitat. 

Salvage  of  blowdown  timber  in  excess  of 
that  needed  to  provide  for  prey  habitat 
if  such  salvage  can  be  accomplished  in 
such  a  way  which  does  not  disturb  owl 
activity  or  alter  existing  habitat 
conditions . 

Salvage  of  catastrophic  standing  dead 
timber  to  the  extent  it  is  in  surplus  of 
that  needed  to  provide  nesting  components 
of  future  nesting  habitat. 

Fire  Management 

*  Review  existing  fire  management  plans  for 
compatibility  with  MPA  objectives. 

Road  Construction 

*  Except  as  determined  compatible  through  research, 
new  roads  should  be  located  in  MPAs  only  when  no 
feasible  alternative  is  possible.  When  roads  are 
constructed,  they  should  be  located  and  engineered 
to  minimize  the  loss  and  alteration  of  existing 
nesting  habitat.  Roads  should  be  situated  at 
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Research-MPAs 


Connecting 

Habitat 


least  1/4  mile  from  the  activity  center  of  any 
known  active  pair. 

*  Existing  road  systems  can  be  left  open  and 
maintained  to  a  standard  consistent  with  the  other 
resource  uses  of  the  area,  i.e.  recreation, 
hunting,  etc. 

Land  Exchanges 

*  Allow  exchange  of  forested  lands  from  Federal 
ownership  or  acquisition  of  private  ownership  only 
after  consultation  with  the  Research  Committee. 

Mining  Operations 

*  Mining  operations  which  disturb  small  acreages  of 
forested  land  are  allowed  as  long  as  they  do  not 
disturb  any  habitat  within  1/4  mile  from  an  active 
activity  center  and  comply  with  the  other 
standards  and  guidelines  of  this  MPA  type. 

*  All  standards  and  guidelines  for  Def erred-MPAs 
apply  to  Research-MPAs  except  as  modified  by  the 
Research  Committee. 

General  Guidelines 

*  Each  watershed,  or  portion  thereof,  within  this 
area  will  be  managed  to  maintain  nesting, 
roosting,  foraging  and  dispersal  habitat  to 
support  additional  breeding  pairs. 

*  The  amount  of  NRF  habitat  needed  in  each  area 
varies.  In  areas  of  sharp  contrast  in  forest 
cover  (very  young  non-suitable  habitats  vs.  only 
mature  and  old  growth  stands)  the  minimal  amount 
of  such  habitat  appears  to  be  30%.  In  areas  with 
a  greater  mix  of  successional  stages,  30-50%  of 
the  area  may  need  to  be  in  a  suitable  condition. 

*  Take  advantage  of  the  inherent  variability  in  site 
(habitat)  conditions  and  the  owl's  variable  use 
of  those  elements  for  the  maintenance  and 
enhancement  of  dispersal  habitat. 

*  Retain  present  nesting  structures  as  they  exist. 
Plan  for  the  replacement  of  these  features  as 
needed . 

*  Limit  openings  between  nesting,  roosting,  and 
foraging  habitat  or  dispersal  habitat  to  1000 
feet . 
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*  Survey  and  inventory  entire  area  to  determine 
location,  occupancy,  and  status  of  all  existing 
owls  using  extensive  inventory  techniques. 

Resource  Management 

*  No  vegetative  management  activities  will  be 
allowed  within  1/4  mile  of  actively  nesting  pairs, 
i.e.,  during  the  nesting  period. 

*  All  forms  of  resource  management  are  allowed  as 
long  as  they  comply  with  the  other  standards  and 
guidelines  applying  to  this  MPA  type.  Management 
plans  should  be  designed  to  enhance  the  future 
development  of  owl  habitat. 

Timber  Management 

*  Active  timber  management  programs  will  be 
conducted  with  regard  to  the  objectives  for 
maintenance  and  creation  of  spotted  owl  habitat 
for  nesting,  roosting,  foraging  and  dispersal. 

*  Integrate  ("feather")  stream,  lake  and  other 
wetland  protection  zones  into  upslope 
prescriptions . 

*  Where  an  understory  or  midstory  of  hardwoods 

contributes  to  the  habitat  suitability  of  the 
stands  and  landscapes,  prescriptions  should 
provide  for  retention  of  that  tier  until  final 
regeneration  harvest.  Ensure  that  future 

developing  stands  contain  this  hardwood  component. 

*  Thinnings  should  be  considered  where  canopy 
closure  is  >80%  or  where  understory  is  excessively 
dense.  Thin  to  provide  clearance  for  flight  and 
access  to  prey  and  increase  crown  volume  and  tree 
diameter . 

*  Design  prescriptions  to  increase  the  percentage 
of  overall  canopy  cover  and  habitat  diversity 
within  a  watershed.  Owl  habitat  should  probably 
have  at  least  40%  canopy  cover,  and  not  more  than 
80%  canopy  cover. 

*  Silvicultural  practices  such  as  seedtree, 
shelterwood,  or  selective  harvesting  should  be 
emphasized  where  practical. 

*  When  using  seedtree  or  shelterwood  prescriptions, 
modify  their  implementation  as  follows: 
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Do  not  schedule  seedtree  or  shelterwood 
for  harvest  at  the  overstory  removal  step. 
Include  site  preparation  and  planting  with 
genetically  superior  stock  to  ensure  sound 
regeneration. 

*  In  coastal  redwoods,  uneven-aged  systems  should 
emphasize  group  selection  to  maintain  intolerant 
and  stump  sprouting  species.  Maintain  groups  of 
trees  with  mistletoe  to  promote  potential  nest 
sites . 

Fire  Management 

*  Retain  standing  and  down,  dead  woody  material  in 
harvest  units.  Where  possible  plant  through 
slash.  Utilize  slash  burning  prescriptions  that 
maintain  as  much  of  the  100-  and  1,000-hour 
timelag  fuels  as  possible. 

*  Prescriptions  should  be  developed  to  interrupt 
continuity  of  fuels  (both  horizontally  and 
vertically)  especially  in  the  Klamath  Province 
and  the  east  side  of  the  Cascades. 


Owl  Management  General  Guidelines 

Take  advantage  of  the  inherent  variability 
in  site  (habitat)  conditions  and  the  owl's 
variable  of  use  those  elements  for  the 
maintenance  and  enhancement  of  dispersal 
habitat.  Each  watershed  (approx.  5,000  to 
10,000  acres)  should  contain  at  least  40% 
habitat  suitable  for  dispersal.  Dispersal 
habitat  should  have  40%  canopy  cover  with 
clearance  under  the  canopy  averaging  greater 
than  20  feet. 

Timber  Management 

*  Active  timber  management  programs  will  be 
conducted,  but  will  be  implemented  with  regards 
to  the  objectives  for  maintenance  of  spotted  owl 
habitat  for  dispersal. 

*  Retain  70  acres  of  NRF  habitat  around  active  nest 
sites  up  to  3  per  township  and  associated  with 
dispersal  habitat. 

*  Integrate  ("feather")  stream,  lake  and  other 

wetland  protection  zones  into  upslope 

prescriptions . 


Zone ,  Oregon 
and  Washington 
(except  Siuslaw) 
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Fire  Management 

*  Retain  standing  and  down,  dead  woody  material  in 
harvest  units.  Where  possible  plant  through 
slash.  Utilize  slash  burning  prescriptions  that 
maintain  as  much  of  the  100-  and  1,000-hour 
timelag  fuels  as  possible. 

Owl  Management  General  Guidelines 

Zone,  Siuslaw  *  Apply  the  same  management  prescriptions  as 

National  Forest  in  Connecting  Habitat. 


Owl  Management  General  Guidelines 

Zone, Cali-  *  Apply  the  same  management  prescriptions  as 

fomia  in  Connecting  Habitat. 


Management  General  Guidelines 

Outside  of  *  On  Federal  lands,  no  specific  owl  management 

the  Owl  direction.  Follow  existing  land  management 

Zone  plans  for  other  resources. 

Management 

*  On  lands  other  than  those  managed  by  federal 
agencies,  develop  and  implement  strategies  from 
site  specific  plans  to  regional  habitat  management 
strategies . 
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CHAPTER  III.  BIOLOGICAL  FOUNDATION 


The  following  discussion  provides  theoretical  and  empirical 
support  for  this  multi-resource  strategy.  This  chapter  addresses 
several  of  the  salient  concepts  described  in  the  Thomas  et  al . 
(1990)  conservation  strategy,  including  provision  for  a  well- 
distributed,  interbreeding  population,  inclusion  of  large  blocks 
of  habitat,  and  recognition  of  the  value  of  already-reserved 
suitable  habitat. 


Provision  for  a  Well-Distributed  Population 

Large  blocks  of  habitat  currently  capable  of  supporting 
multiple  pairs  are  not  available  for  the  coastal  forests  from  the 
Olympic  Peninsula  to  sites  in  northwest  Oregon.  Thomas  et  al. 
(1990)  pointed  out  that  the  few  spotted  owl  pairs  in  those  coastal 
areas  appeared  to  be  breeding  less  often  than  their  counterparts 
in  inland  sites.  Therefore,  this  multi-resource  strategy 
emphasizes  inland  blocks  of  habitat  where  the  owls  appear  to  be 
most  successful,  and  where  maintenance  of  a  relatively  continuous 
population  can  be  assured  most  effectively.  De-emphasizing  the 
coastal  population  north  of  Corvallis,  Oregon  does  not 
significantly  increase  the  risk  to  the  species,  because  this  multi¬ 
resource  strategy  proposes  enhancing  the  effectiveness  of  habitat 
along  the  central  system,  resulting  in  a  net  gain.  Furthermore, 
the  strategy  proposes  stronger  constraints  in  the  owl  management 
zone  on  the  Siuslaw  N.F.,  to  the  south. 

Vertebrate  species  that  evolved  under  conditions  near  carrying 
capacity  apparently  perform  best  at  relatively  high  population 
densities  (Fowler  1981).  It  is  believed  that  northern  spotted  owls 
evolved  under  such  conditions,  which  promoted  territoriality, 
social  facilitation  of  breeding,  and  density-dependent  influences 
on  reproduction  and  survival.  By  maintaining  MPAs,  this  multi¬ 
resource  strategy  provides  substantial  opportunities  for  the  owl 
metapopulation  to  function  at  levels  at  or  near  carrying  capacity. 
Moreover,  boundary  processes,  such  as  relatively  short-term  effects 
on  predation  rates  and  parasite  loads,  are  reduced  in  a  connected 
system  of  large  and  small  blocks  of  habitat  ( Schonewald-Cox  et  al. 
1983) . 


This  relatively  continuous  distribution  of  large  and  small 
blocks  is  preferable  to  an  even  distribution  of  disconnected  small 
reserves  (e.g.,  SOHA  concept,  USDA  For.  Serv.  1988),  and  is  likely 
equal  to  or  even  superior  to  a  regular  distribution  of  even  larger 
blocks  (i.e.,  Thomas  et  al.  1990)  connected  only  by  dispersal 
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habitat.  Carey  (1984)  and  Boecklen  (1986)  suggest  that  a  mix  of 
suitable  environments  and  habitat  sizes  is  likely  to  support  a 
metapopulation  with  higher  probability  of  long-term  persistence 
than  an  environment  comprised  only  of  the  most-preferred 
situations.  This  proposal,  constructed  in  part  from  the  author's 
interpretations  of  that  and  other  literature,  provides  a  greater 
mix  of  suitable  environments  and  habitat  sizes  than  do  previously 
published  strategies. 


Multiple-Pair  Habitat  Blocks 

Thomas  et  al .  (1990)  proposed  blocks  of  habitat  (HCAs)  capable 
of  supporting  >20  pairs  of  owls,  to  meet  an  objective  of  15  pairs 
per  HCA,  assuming  that  not  all  habitat  would  be  occupied  at  all 
times.  However,  some  empirical  information  suggests  that  well- 
connected  habitat  is  occupied  to  apparent  capacity.  For  example, 
data  contained  in  Meyer  et  al.  (1991  in  prep.)  and  BLM  files  point 
out  that  most  sites  surveyed  in  consecutive  years  on  BLM  lands  in 
western  Oregon  show  consistently  high  rates  of  occupancy  by  at 
least  1  owl  (>75%),  and  >60%  for  pairs.  This  has  occurred  in  an 
area  where  the  average  amount  of  suitable  habitat  in  a  500-acre 
circle  circumscribed  around  owl  site  centers  is  about  31%.  In  this 
multi-resource  strategy,  the  MPAs  contain  substantially  more 
suitable  habitat  per  pair. 

Richter-Dyn  and  Goel  (1972)  developed  a  population-growth 
model  that  suggested  a  population  size  of  20  individuals  provides 
a  situation  in  which  extinction  is  very  unlikely  and  persistence 
time  is  immensely  long.  However,  their  model  did  not  include 
stochastic  (random)  events,  such  as  catastrophes,  and  it  failed  to 
account  for  immigrations  to  the  population.  While  including 
immigrants  would  have  countered  the  effects  of  stochastic 
population  fluctuations  to  some  degree,  this  strategy  recommends 
placing  little  emphasis  on  unvalidated,  theoretical  models.  Given 
the  recent  emphasis  on  concerns  for  long  term  persistence 
associated  with  isolated  populations  (several  references  described 
in  Thomas  et  al .  1990),  this  strategy  recommends  that  the  MPAs  not 
be  isolated.  Instead,  this  strategy  recommends  that  MPAs  be 
connected  to  each  other  via  connecting  and  dispersal  habitats  so 
as  to  minimize  the  influence  of  stochastic  events  on  a  single  MPA. 

Haila  and  Hanski  (1984)  noted  that  an  archipelago  of 
interbreeding  pairs  of  birds  should  be  considered  the  relevant 
habitat  landscape  in  discussions  of  long-term  persistence.  This 
multi-resource  strategy,  which  includes  a  metapopulation  of 
interbreeding  pairs  in  more  or  less  connected  sub-populations  of 
large  and  small  groups,  should  provide  a  high  probability  of  long¬ 
term  persistence. 

The  Pimm  et  al .  (1988)  studies  of  birds  on  islands  off  the 
coast  of  Britain,  found  none  of  7  populations  of  11-16  pairs  of 
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birds  became  extinct  over  a  period  of  time  greater  than  50  years. 
If  isolated  island  populations  had  such  a  high  probability  of 
persistence,  a  terrestrial  population  of  11-15  pairs  connected  with 
similar  populations  should  have  a  probability  of  persistence  (for 
>.50  years)  at  least  as  high.  In  addition  this  multi-resource 
strategy  recommends  that  these  multiple-pair  populations  be 
connected  by  maintaining  sufficient  habitat  to  support  single-  or 
few-pair  owl  sites  between  them.  This  should  occur  because  such 
a  mix  of  multiple-pair  blocks  connected  by  few-  or  single-pair 
sites  increases  the  likelihood  for  long-term  persistence 
appreciably.  This  is  true  because  the  population  will  be  more  or 
less  continuous,  minimizing  the  need  for  demographic  or  genetic 
"rescue  effects". 

In  addition  it  is  worth  noting  that  several  isolated  Mexican 
Spotted  Owl  (Strix  occidentalis  lucida)  populations  apparently  have 
persisted  for  long  periods  of  time  in  Arizona,  suggesting  that 
relatively  small,  isolated  populations  may  have  a  relatively  high 
probability  of  persistence.  Certainly  Mexican  spotted  owls  are 
more  similar  ecologically  to  northern  spotted  owls  than  are  the 
bird  populations  studies  by  Pimm  et  al .  (1988).  Although  no 
studies  have  documented  isolation  is  a  problem  for  northern  spotted 
owls,  this  strategy  hedges  against  the  potential  for  isolation 
problems  by  maintaining  a  continuous  distribution. 


Inter-MPA  Distance  (Owl  Dispersal  Capabilities) 

In  this  proposal,  owl  distribution  will  be  relatively 
continuous.  Where  the  current  distribution  was  discontinuous,  this 
multi-resource  strategy  is  careful  to  locate  MPAs  within  known 
dispersal  distances  for  juvenile  spotted  owls,  or  <15  miles. 
Distances  nearer  to  15  miles  are  recommended  where  intervening 
habitat  is  likely  to  support  owl  pairs  and  where  MPAs  are  capable 
of  supporting  2.20  pairs  of  owls.  Shorter  distances  are  recommended 
in  situations  with  less  suitable  habitat  or  in  conjunction  with 
smaller  MPAs. 

In  Washington  and  Oregon,  all  Reserved  and  Deferred  MPAs  are 
connected  by  a  band  og  habitat  twice  the  width  of  the  average 
annual  home  range,  which  will  be  managed  for  nesting,  roosting, 
foraging  ,  and  dispersal  habitat  to  support  additional  pairs  of 
owls.  In  California  west  of  the  coastal  private  lands,  all  habitat 
within  the  range  for  the  northern  spotted  owl  will  be  managed  in 
this  fashion. 

Thomas  et  al .  (1990)  reported  that  67.9%  of  dispersing 
juvenile  spotted  owls  that  were  studied  with  radio-transmi tters 
traveled  12  or  more  miles.  This  led  to  their  recommendation  to 
space  HCAs  a  maximum  of  12  miles  apart,  or  within  the  dispersal 
distance  for  2/3  of  the  juveniles.  However,  the  proposal  presented 
here  supports  a  larger  inter-MPA  distance  using  approximately  the 
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same  criterion.  Of  the  56  juveniles  reported  in  Thomas  et  al . 
(1990),  36,  or  64.3%,  dispersed  *15  miles.  The  median  dispersal 
distance  was  17.5  miles,  and  the  modal  distance  traveled  was  15- 
19.9  miles.  Therefore,  this  proposal  approximates  the  dispersal 
distance  for  64%,  nearly  2/3,  of  the  radio-tagged  juveniles 
studied . 

Spacing  MPAs  <15  miles  apart  also  is  justifiable  in  view  of 
the  likelihood  that  radio  transmitters  reduced  the  average  juvenile 
dispersal  distances  that  have  been  observed.  Thomas  et  ax.  (1990) 
reported  unpublished  studies  that  concluded  that  transmitters 
likely  influence  the  reproductive  rate  and  survival  in  adults  in 
some  areas.  If  transmitters  affect  adults,  they  are  likely  to 
affect  survival  of  juveniles,  which  are  smaller  and  less 
experienced  in  finding  food  and  habitat.  As  a  result,  transmitters 
likely  influence  juvenile  dispersal  success,  such  that  recorded 
estimates  of  dispersal  distance  may  well  be  underestimated. 
Therefore,  spacing  MPAs  by  <15  miles  should  be  well  within  the 
dispersal  capability  of  juveniles  in  the  natural  population. 
Further,  this  spacing  is  supported  by  the  establishment  of  suitable 
habitat  capable  of  supporting  individual  pairs  between  MPAs. 


Maintaining  A  Connected,  Interbreeding  Population 

Numerous  investigators  (e.g.,  Harris  1984,  Wilcove  et  al . 
1986,  Soule  and  Simberloff  1986)  believe  that  populations  that  are 
continuous  are  more  likely  to  persist  than  those  that  are 
separated,  such  as  in  island-like  situations.  This  proposal 
maintains  a  continuous  distribution  of  spotted  owls,  to  the  extent 
possible.  On  the  other  hand,  the  relative  benefits  of  utilizing 
connecting  habitat  to  link  the  MPAs  can  be  debated.  Thus,  assessed 
in  this  section  is  the  contribution  of  such  suitable-habitat  sites 
capable  of  supporting  single  or  a  few  pairs  of  owls. 

Although  there  is  very  little  empirical  information  to  provide 
guidance,  Thomas  et  al .  (1990)  believed  that  juvenile  spotted  owls 
disperse  in  random  directions,  and  thus  are  unlikely  to  use  narrow 
corridors  of  suitable  habitat  that  might  link  multiple-pair  areas. 
However,  juveniles  do  exhibit  a  tendency  to  use  habitat  in  non- 
random  fashion  in  their  dispersal  movements  (Miller  1989).  It  is 
counter-intuitive  to  believe  that  an  organism's  movements  would  be 
fully  random.  At  the  same  time,  no  documentation  exists  as  to  what 
extent  both  innate  and  learned  behavior  dictate  dispersal  in 
juvenile  spotted  owls.  Also,  while  the  need  for  connectivity 
among  MPAs  is  intuitive,  neither  a  strong  theoretical  nor  empirical 
basis  is  available  for  developing  supportable  management  policy  for 
such  connectivity.  Therefore  this  multi-resource  strategy 
recommends  developing  connectivity  using  more  than  one  means,  and 
evaluating  the  options  as  rapidly  as  possible.  Possibilities 
include:  using  corridors  of  contiguous,  suitable  habitats  that 
exist  between  some  MPAs;  managing  intervening  habitat  using 
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innovative  silvicultural  practices;  and  maintaining  suitable 
habitat  between  MPAs  sufficient  for  individual  breeding  pairs. 

Where  little  suitable  habitat  is  available  between  adjacent 
MPAs,  connections  may  not  need  to  be  wide  corridors.  Whitcomb  et 
al.  (1981)  pointed  out  that  connecting  habitat  need  only  possess 
some  of  the  basic  characteristics  of  the  preferred  forest  situation 
to  function  as  a  conduit  for  population  interchange.  Thus,  an 
alternative  to  preserved  corridors  includes  providing  strips  of 
managed  forests  that  contain  some  components  of  suitable  habitat. 

Such  connecting  habitat  should  contain  forest  in  which  owls 
can  acquire  prey  to  support  their  movements.  Owls  forage 
extensively  in  some  forests  as  young  as  25  years  of  age  (Forsman 
et  al.  1984).  It  is  suggested  that  >50%  of  the  strip  should  be 
comprised  of  foraging  habitat;  and,  it  would  be  most  functional  if 
it  was  maintained  in  approximately  40%  or  more  canopy.  This 
recommendation  is  based  upon  associations  of  radio-collared  owls 
with  relatively  dense  stand  conditions,  as  reported  in  Thomas  et 
al .  (1990).  Further,  although  Forsman  et  al.  (1984)  noted  that 
spotted  owls  occasionally  fly  over  large  openings,  pathways  between 
MPAs  probably  should  not  have  large  uninterrupted  openings. 

Additional  capability  to  support  dispersal  beyond  the  MPAs  and 
single-  or  few-pair  sites  in  this  proposal  is  provided  by  late- 
successional  patches  that  are  to  be  reserved  on  U.S.  Forest  Service 
lands,  Research  Natural  Areas,  State  Parks,  and  streamside 
management  zones.  Also,  other  areas  where  timber  harvests  are 
deferred  due  to  technical  reasons  will  aid  juvenile  dispersal. 
Miller  (1989)  observed  dispersing  juvenile  owls  that  used  such 
patches  of  habitat. 

Also,  connectivity  between  MPAs  is  aided  in  this  proposal  by 
maintaining  habitats  that  are  capable  of  supporting  breeding  pairs 
of  owls  in  sites  between  the  MPAs.  Such  areas  of  suitable  habitat 
could  act  as  corridors  or  stopover  sites  to  support  dispersing 
juveniles  (Soule  and  Simberloff  1986).  Such  sites  also  might  help 
to  provide  for  a  relatively  large  "floating"  population  of  sub¬ 
adults  and  non-breeding  adults.  Floating  adults  help  dampen  the 
effects  of  fluctuations  among  the  breeding  population  (Lande 
(1988).  Furthermore,  such  corridors  of  suitable  habitat  will  aid 
conservation  of  biological  diversity. 


Concern  for  Fragmentation  Effects 

Several  investigators  have  hypothesized  that  forest 
fragmentation  due  to  timber  harvest  may  result  in  significant 
consequences  to  northern  spotted  owls  beyond  the  effects  of  habitat 
loss.  Thomas  et  al .  (1990)  cited  Forsman  et  al.  (1984),  Ripple  et 
al .  (unpubl.)  and  Carey  et  al.  (1989)  as  evidence  for  potential 
harmful  effects  to  owls  from  forest  fragmentation.  With  this  in 
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mind,  Thomas  et  al.  (1990)  recommended  no  timber  harvesting  in 
HCAs ,  at  least  initially.  Assessed  in  this  section,  is  the  state 
of  knowledge  regarding  effects  of  fragmentation  separate  from 
effects  of  habitat  loss. 

The  primary  basis  for  the  hypothesized  negative  effects  of 
forest  fragmentation  is  the  observation  that  home  range  sizes  among 
spotted  owls  are  larger  in  fragmented  forests.  Subsequently,  it 
has  been  assumed  that  increased  energy  expenditures  might  result 
in  reduced  breeding  success,  and  that  fragmentation  increases  the 
risk  of  predation  by  great-horned  owls  or  Northern  goshawks. 
However,  no  study  has  determined  if  such  increases  in  home  range 
size  negatively  influence  reproduction  or  survival.  The  primary 
difficulty  with  studies  that  attempted  to  evaluate  the  effects  of 
fragmentation  on  spotted  owls  has  been  the  inability  to  separate 
the  effects  of  fragmentation  from  the  simultaneous  effects  of 
reduction  in  amount  of  suitable  habitat. 

Caution  must  be  employed  in  broadly  applying  concerns  for  the 
effects  of  forest  fragmentation  without  experimental  research 
evidence.  Home  range  size  is  influenced  by  a  host  of  factors 
(Boulanger  and  White  1990),  including  population  density  and  food 
availability.  For  example,  habitat  reduction  could  result  in 
displacement  of  some  owl  pairs,  reducing  average  densities. 
Adjacent  pairs  may  respond  to  the  decreased  densities  by  increasing 
home  ranges  to  fill  the  vacated  space,  as  has  been  documented  for 
other  territorial  species  (e.g.,  Hornocker  1970).  Anecdotal 
observations  show  that,  indeed,  some  spotted  owls  have  expanded 
their  ranges  to  include  habitat  recently  vacated  by  birds  that  left 
their  home  ranges.  The  resultant  increase  in  home  range  sizes  was 
not  associated  with  fragmentation. 

The  increase  in  home  range  size  is  often  associated  with  an 
increase  in  acreage  of  old-growth  within  the  enlarged  home  ranges 
(Irwin  1986).  This  suggests  an  ambiguity  that  there  is  a  negative 
effect  associated  with  home  range  size  increase.  Forsman  et  al. 
(1984)  noted  that  spotted  owls  tolerate  a  considerable  degree  of 
fragmentation  within  their  home  ranges.  Thus,  conclusions  relative 
to  negative  effects  of  fragmentation  (beyond  concerns  about  habitat 
loss)  seem  premature. 

An  ongoing  study  is  attempting  to  clarify  the  effects  of 
forest  fragmentation  on  northern  spotted  owls  in  western  Oregon. 
Meyer  et  al .  (1991  in  prep.)  compared  the  effects  of  forest 
fragmentation  and  habitat  conditions  in  concentric  circles  (0.5-, 
1  . 0— ,  1.5-,  and  2.1 -mile  radii)  between  50  random  owl  sites  and  50 
random  landscape  locations,  and  between  50  long-term-data  owl  sites 
and  the  50  random  owl  sites,  primarily  on  BLM  lands  in  western 
Oregon.  They  analyzed  data  for  the  effects  of  several  indices  of 
forest  fragmentation  and  habitat  conditions  on  occupancy  and 
reproduction  among  spotted  owls. 
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First,  Meyer  et  al .  (1991  in  prep.)  tested  long-term  data  for 
potential  bias  in  the  locations  where  owls  are  known  to  occur. 
Long-term-data  owl  sites  were  defined  as  those  for  which  an 
adequate  occupancy  survey  had  been  conducted  in  each  of  the  five 
years  from  1985  to  1989  (whether  or  not  an  owl  was  present).  If 
data  were  biased,  the  interpretations  would  be  suspect.  Meyer  et 
al .  (1991  in  prep.)  determined  that  habitat  conditions  at  long-term 
owl  sites  were  not  statistically  different  from  those  at  random  owl 
sites.  However,  they  had  no  reliable  method  for  determining 
whether  or  not  most  known  owl  sites  on  BLM  lands,  including  the 
random  owl  sites,  represent  an  unbiased  sample  of  all  existing  owl 
sites  (known  and  unknown) . 

After  screening  data  for  potential  biases,  Meyer  et  al .  (1991 
in  prep. )  found  that  for  all  4  radii  circles,  the  most 
statistically  significant  difference  between  randomly  selected  owl 
sites  and  randomly  selected  landscape  locations  was  the  percentage 
of  old-growth  forest.  The  statistical  differences  were  most 
pronounced  for  circles  with  0.5-mile  radius  (500  acre  areas).  On 
average,  0.5-mile  circles  at  random  owl  sites  contained  31.5%  old- 
growth  forest  (155  acres),  whereas  random  landscape  locations 
contained  10.4%  old-growth  forest. 

Meyer  et  al.  (1991  in  prep.)  found  no  statistical  relationship 
between  several  indices  of  forest  fragmentation  and  reproduction 
or  frequency  of  occupation  by  spotted  owls,  except  in  the  Klamath 
Province  in  southwestern  Oregon.  There,  reproductive  success  by 
spotted  owls  was  correlated  with  the  number  of  old-growth  patches, 
percent  hardwood  habitat,  and  fractal  dimension.  Much  of  the 
Klamath  Province  has  been  managed  using  partial  timber  harvest 
practices,  which  may  have  resulted  in  a  habitat  mix  (fractal 
dimension  is  increased)  where  the  owls  nest  in  remnant  patches  of 
old  forests  and  capture  much  of  their  prey  (especially  dusky  footed 
woodrats)  in  the  managed  sites.  Also,  recent  telemetry  information 
supports  a  conclusion  that  habitat  selection  includes  a  broader 
array  of  habitat  conditions  than  in  other  areas  (Zabel  et  al . 
1991).  Thus  available  information  suggests,  that  suitable 
environments  in  the  Klamath  Province  might  include  a  mix  of  managed 
and  retained  forest  sites. 

Meyer's  et  al .  (1991  in  prep.)  data  suggest  that  successful 
occupancy  of  sites  by  northern  spotted  owls  may  be  most  influenced 
by  amount  and  patch-size  of  suitable  habitat  within  an  area  of  500 
acres,  and  that  suitable  habitat  may  have  some  influence  on  spotted 
owls  out  to  at  least  2.1  miles  from  a  center  of  activity. 

Based  on  allometric  equations  that  were  developed  from 
empirical  information  on  home  range  sizes  from  the  literature  and 
which  relate  body  size  to  home  range  size  (Harestad  and  Bunnell 
1979,  Lindstedt  et  al .  1986)  birds  of  the  size  of  spotted  owls  and 
those  with  the  same  trophic  status  (predators)  are  predicted  to 
occupy  home  ranges  on  the  order  of  500-700  acres.  This  information 
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supplements  Meyer  et  al.  (1990)  findings.  Therefore,  MPAs  that 
have  sufficient  habitat  for  a  core  area  (at  least  30%  suitable 
within  500  acres)  might  include,  in  the  future,  harvest  of  timber 
beyond  that  restriction.  Of  course,  such  hypotheses  would  be 
tested  in  Research-MPAs . 


Federally  Mandated  Reserve  Areas 

Given  the  data  available  prior  to  1990,  both  Thomas  et  al . 
(1990)  and  Anderson  et  al .  (1990)  concluded  that  spotted  owl  pairs 
that  live  in  most  reserved  sites  (Wilderness  Areas,  National  Parks, 
roadless  areas,  Research  Natural  Areas,  etc.)  occur  at  higher 
elevations,  and  do  not  reproduce  as  well  as  those  in  non-reserved 
sites.  They  also  noted  that  percent  occupancy  by  owl  pairs  in 
reserved  areas  appeared  less  than  that  in  non-reserved  sites. 

In  the  next  several  paragraphs,  information  is  presented  on 
relative  occupancy  and  reproductive  success  by  owl  pairs  in 
reserved  areas  that  suggests  earlier  conclusions  should  be 
modified.  Success  of  owl  pairs  is  linked  to  amounts  and 
distributions  of  suitable  habitat,  and  significant  amounts  of  such 
habitats  occur  in  reserved  areas  (See  also  Appendix  A). 

The  probability  is  high  that  the  non-reserved  sites  were 
sampled  more  adequately  for  owls  than  sites  in  reserved  areas,  as 
explained  below.  The  probability  of  detecting  an  animal  occurrence 
is  severely  skewed  by  differences  in  sampling  intensity,  such  that 
even  averaging  counts  (occurrences  per  mile,  e.g.)  does  not  fully 
remove  the  bias  (Sweeney  et  al .  1984). 

Estimates  of  occupancy  and  reproductive  success  among  pairs 
in  reserved  areas  (cited  in  Thomas  et  al.  1990  and  Anderson  et  al . 
1990)  probably  underestimate  the  true  values.  First,  the  reserved 
areas  with  spotted  owls  appear  to  have  been  inadequately  sampled, 
owing  primarily  to  difficulty  of  access,  more-restricted  sampling 
along  trails  (often  along  noisy  creeks),  and  USFS  protocols  that 
allow  sampling  in  these  areas  during  daylight  hours  by  comparison 
to  sampling  primarily  at  night  along  roads  in  non-reserved  areas. 
Also,  an  overnight  stay  ( day/night /day )  is  counted  as  two  visits 
in  reserved  areas,  while  visits  must  be  separated  by  5  days  in  non- 
reserved  sites.  Moreover,  reproduction  is  recorded  as  zero  if  no 
owlets  are  found  in  2  visits  to  reserve  sites,  while  non-reserved 
sites  are  visited  4  times  to  make  the  same  determination. 

Second,  reserve  areas  tend  to  be  sampled  for  owls  later  in  the 
reproductive  season  than  in  non-reserved  areas.  For  example, 
sampling  in  remote  wilderness  sites  frequently  is  delayed  until 
late  in  the  nesting  season,  to  wait  for  snow  to  melt  and  streams 
to  recede.  In  fact,  many  wilderness  sites  are  not  sampled  until 
after  mid-June,  whereas  non-reserved  sites  are  sampled  for 
reproduction  beginning  in  mid-May.  Calling  responses  by  spotted 
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owls  are  reduced  significantly  in  June  and  July  by  comparison  to 
earlier  periods  in  the  reproductive  season  (Ganey  1990). 
Therefore,  sampling  later  in  reserved  areas  by  itself  could  result 
in  reduced  estimates  of  occupancy  and  reproduction.  In  addition, 
estimates  of  reproduction  may  be  reduced  because  some  fledglings 
die  before  being  counted,  or  move  away  from  nest  sites  and  so  are 
more  easily  missed  than  fledglings  in  more  accessible  areas. 

Only  recently  have  research  and  monitoring  efforts  rigorously 
begun  to  examine  spotted  owls  in  extensive  pristine  forests  in 
reserved  areas  such  as  wilderness  and  National  Parks.  For  example, 
Roberts  (1989)  found  high  occupancy  by  California  spotted  owls  (S. 
o.  occidentalis )  in  Sequoia-Kings  National  Park,  California,  where 
31  of  32  sites  (97%)  were  occupied.  Owl  pairs  there  show  similar 
reproductive  rates  to  those  in  the  adjacent  National  Forests  (J. 
Verner,  pers.  commun. ) .  Earlier  owl  surveys  (1989)  and  ongoing 
(1990  and  1991)  research  documented  as  many  as  50  sites  occupied 
during  the  breeding  period  by  1  or  more  spotted  owls  within 
wilderness  or  other  pristine  areas  in  the  Wenatchee  and  Okanogan 
National  Forests,  Washington  (Irwin  et  al .  1991,  unpubl .  prog, 
rep.,  NCASI,  Corvallis,  OR). 

Information  from  the  Wenatchee/Okanogan  study,  a  cooperative 
endeavor  between  the  U.S.  Forest  Service  and  the  National  Council 
of  the  Paper  Industry  for  Air  and  Stream  Improvement  (NCASI), 
indicates  that  32  of  41  owl  sites  (78.1%)  in  reserved  areas  that 
were  checked  were  occupied  by  1  or  more  owls,  whereas  31  of  44 
sites  (70.5%)  checked  in  managed  forests  contained  at  least  1  owl 
(Table  1  )  .  Occupancy  may  not  be  significantly  different  in 
reserved  and  non-reserved  areas  for  that  region.  Preliminary  data 
for  1991  indicate  rates  that  are  nearly  identical  with  those  in 
1990. 


Finally,  one  should  not  draw  the  conclusion  that  most  reserved 
sites  with  spotted  owls  occur  above  elevations  at  which  spotted 
owls  can  be  successful  reproductively  over  the  long  run.  In  the 
cooperative  NCASl/USFS  study  of  owl  population  characteristics  in 
wilderness  areas  and  managed  sites  in  the  Wenatchee  and  Okanogan 
National  Forests,  Washington,  the  elevations  of  owl  sites  in 
reserved  areas  were  not  significantly  different  from  those  in 
commercial  forests  (Table  2). 
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Table  1.  Occupancy  of  spotted  owls  in  reserved  vs . non-reserved 
areas  in  the  Okanogan  and  Wenatchee  National  Forests, 
Washington,  1990. 


Reserved  Sites  Non-reserved  Sites 


No. 

% 

No. 

% 

Unoccupied 

9 

22.0 

13 

29.5 

Single  owls 

9 

22.0 

8 

18.2 

Pairs 

23 

56.1 

23 

52.3 

Total 

41 

100.1 

44 

100.0 

Information  for  1991  is  now  available  and  indicates  that  81%  and 
86%  of  unmanaged  and  managed  sites  contained  at  least  1  owl  (Irwin, 
pers .  commun. ) 


Table  2.  Elevations  (feet  ±  s.d.)  of  randomly-selected  spotted  owl 
sites  in  wilderness  areas  and  commercial  forests  in  the 
Wenatchee  National  Forest  and  vicinity,  Washington. 


District 


Wilderness 


No. 

Elevation  sites 


Commercial  Forest 


No. 

Elevation  sites 


Lake  Wenatchee 

3430 

+ 

296 

10 

3533 

+ 

377 

12 

Leavenworth 

3188 

+ 

648 

1  4 

3038 

+ 

686 

1  2 

Naches 

3756 

+ 

358 

1  5 

3890 

+ 

584 

15 

Anderson  et  al .  (1990)  compared  reproductive  success  of  owl 

pairs  in  "good"  habitat  in  Spotted  Owl  Habitat  Areas  (SOHAs)  in 
non-reserved  forest  settings  with  that  of  owl  pairs  in  randomly- 
selected,  1,000-acre  sites  in  reserved  areas  (RSAs),  regardless  of 
habitat  conditions.  They  found  that  the  owl  pairs  in  reserved  RSAs 
reproduced  less  often  than  those  in  "good"  habitat  in  forests 
available  to  commercial  harvests.  However,  that  comparison  is 
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inappropriate  because  the  reserved  sites  were  from  randomly- 
selected  1,000-acre  sites  that  were  not  known  to  contain  pairs  or 
suitable  habitat  beforehand,  whereas  the  "good”  sites  consisted  of 
Spotted  Owl  Habitat  Areas  (SOHAs)  that  usually  included  2,000  to 
3,000  acres  of  suitable  habitat,  and  most  of  which  were  known  to 
contain  at  least  1  owl  pair. 

In  his  statistical  review  of  Anderson  et  al .  (1990),  Sheriff 
(1991)  noted  that  such  a  comparison  with  separate  and  . unequal 
habitat  class  definitions  (whole  population  vs.  the  best  part  of 
a  nearly  identical  population)  was  inappropriate.  Similarly, 
Simon-Jackson  (1989)  cautioned  against  such  comparisons  as 
Anderson's  et  al .  (1990)  that  compared  annual  estimates  for 
occupancy  of  owls  in  RSAs  and  annual  point  estimates  for  SOHAs. 

Data  from  U.S.  Forest  Service  monitoring  programs  in 
California  and  the  Pacific  Northwest  provide  information  to  test 
the  hypothesis  that  owl  pairs  in  reserved  areas  reproduce  less 
often  than  those  in  suitable  habitats  in  non-reserved  lands.  For 
1988  and  1989  combined  in  California,  42%  of  1000-acre  RSAs  in 
reserved  areas  contained  pairs,  and  83%  of  those  pairs  produced 
young,  whereas  37%  of  non-reserved  random  sample  areas  contained 
pairs  and  69%  produced  young  (Simon-Jackson  1989). 

For  the  USFS  monitoring  program  in  1989  in  the  Pacific 
Northwest,  25%  of  reserved  random  sample  areas  contained  pairs,  55% 
of  which  produced  young  (O'Halloran  1989).  The  corresponding 
values  for  non-reserved,  random  sample  areas  were  not  significantly 
different:  26%  of  sampled  sites  contained  pairs,  and  50%  of  the 
pairs  produced  young. 

Information  from  the  two  USFS  monitoring  programs,  therefore, 
does  not  necessarily  support  a  conclusion  that  spotted  owls  living 
in  appropriate  amounts  of  suitable  habitat  in  reserved  areas 
generally  exhibit  reduced  reproductive  success  in  comparison  to 
those  in  non-reserved  areas.  Reproductive  rates  in  reserved  areas 
were  identical,  and  relatively  high  (averaging  1.7  fledglings  per 
reproductive  pair  each  year  in  each  category  [Irwin,  pers . 
conunun.]),  compared  to  those  in  non-reserved  areas  in  1990  and  1991 
in  the  Wenatchee  and  Okanogan  study  mentioned  above.  Northern 
spotted  owls  in  reserved  areas  with  sufficient  habitat  very  likely 
reproduce  often  enough  to  contribute  effectively  to  a  persistent 
population . 
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CHAPTER  IV.  SCIENTIFIC  BASIS  FOR  SILVICULTURAL  MANIPULATION 


Previous  proposals  emphasized  a  slow  approach  to  forest 
management  to  "maintain  options  for  the  future."  Such  conservative 
management  results  in  inefficient  use  of  the  available  forest 
resource  for  research,  entails  significant  social  costs,  and  may 
never  fully  balance  human  needs  with  environmental  concerns.  On 
the  other  hand,  random  trial  and  error  is  likewise  not  a  reasoned 
approach  to  a  complex  issue.  This  section  outlines  a  responsive, 
feed-back  approach  that  could  help  integrate  forestry  and  owls 
within  a  long-term  conservation  strategy. 


Developing  Silvicultural  Prescriptions 

Perhaps  the  most  innovative  part  of  this  multi-resource 
strategy  includes  applying  information  to  most  rapidly  learn  how 
to  create  suitable  spotted  owl  habitat  via  silvicultural  methods. 
This  section  provides  scientific  evidence  that  establishes  a 
credible  basis  for  potential  silvicultural  application. 

Observations  prior  to  1989  of  spotted  owls  using  managed 
forests  have  been  explained  as  anomalies  (Simberloff  1987); 
expected  random  genetic  or  individual  variation  (Ruggiero  et  al . 
1988,  U.S.  Fish  and  Wildlife  Service  1989);  or  forced  displacement 
as  a  result  of  logging  in  old-growth  forests.  Alternatively,  some 
have  stated  that  spotted  owls  are  "adapting"  to  logging  by  using 
"second-growth"  forest  habitats.  Wiens  (1985)  and  Kenward  and 
Widen  (1989)  provides  alternative  explanations  of  habitat  selection 
that  are  more  realistic. 

Interpreting  the  appropriate  forest  conditions  for  the  spotted 
owl  in  terms  of  silvicultural  prescriptions  requires  an 
understanding  of  habitat  selection  theory.  Ecological  theory 
predicts  that  habitat  selection  is  predicated  upon  "cues"  to  the 
optimal  habitat  conditions  (Cody  1985,  Janes  1985,  Klopfer  and 
Ganzhorn  1985,  Rosenzweig  1985).  The  cues  are  identified  by  the 
process  of  habitat  selection,  which  includes  evolved  behavioral 
mechanisms.  The  cues  therefore  are  hypothesized  to  be  correlated 
with  factors  that  increase  reproduction  and  survival.  For  spotted 
owls  the  habitat  cues,  although  found  most  often  in  mature  and  old- 
growth  forests,  are  contained  within  many  managed  forests. 

Irwin  (1987)  and  Thomas  et  al .  (1990)  noted  that  if  the  basic 
determinants  of  habitat  selection  (e.g.,  key  structural  and 
floristic  elements)  were  provided,  then  spotted  owls  probably  would 
successfully  occupy  managed  forests.  Until  1989,  only  anecdotal 
records  were  available  of  northern  spotted  owls  breeding 
successfully  within  managed  forests.  Observations  of  spotted  owls 
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in  managed  forests  indeed  are  associated  with  structural  features 
such  as  relatively  large  residual  trees  and  snags,  multi-layered 
stand  condition,  and  woody  debris  (Irwin  1986,  1989).  Those 
observations  suggest  that  structure  and  composition  should  figure 
strongly  in  policy  for  maintaining  a  persistent  population. 

Observations  of  reproductively  successful  owls  in  managed 
forests  support  development  of  compatible  silvicultural 
prescriptions.  The  observations  include  owls  in  Mixed  Coniferous 
forests  in  northern  California  (Irwin  et  al.  1989a),  an  area  at  low 
elevations  in  western  Oregon  (Miller  et  al.  1991),  the  Olympic 
Peninsula  (Thomas  et  al .  1990),  and  the  eastside  of  the  Cascades 
in  Washington  (Irwin  et  al .  1989b,  Buchanan  1991);  and  in  the 
Redwood/Douglas- fir  and  Coastal  Redwood  forests  in  California 
(Diller  1989,  Kerns  1989,  Pious  1989).  These  forests  include  small 
and  large  sawtimber  coniferous  stands,  frequently  containing 
mixtures  of  hardwood  trees  and  understories.  Many,  but  not  all, 
contain  residual  structural  features  of  previous  stands.  Some  of 
the  areas  studied  (e.g.,  Coastal  Redwood)  contain  quite  productive 
growing  sites. 

Carey  (1984)  pointed  out  that  some  field  biologists  hesitate 
to  agree  that  direct  habitat  manipulation  or  retention  of 
individual  elements  of  preferred  habitat  types  may  provide  high- 
quality  habitats.  However,  past  successes  in  wildlife  management 
were  gained  through  similar  practices,  as  attested  by  the  greater 
resilience,  and  even  positive  response,  of  many  wildlife 
populations  to  natural  and  human-induced  disturbance.  For  example, 
ferruginous  and  Swainson's  hawks  prefer  native,  climax  grasslands 
in  Saskatchewan  and  adjacent  areas,  but  densities  and  reproduction 
are  50%  higher  in  districts  with  a  significant  proportion  of  the 
land  under  intensive  cultivation  (Schmutz  1989).  In  that  case, 
disturbed  grasslands  had  higher  net  primary  productivity  that 
resulted  in  a  larger  and  more  diversified  prey  base.  Kenward  and 
widen  (1989)  made  similar  observations  for  goshawks  along  forest 
edges,  where  prey  was  abundent. 

The  points  described  above  are  supported  by  studies  of  primary 
productivity  in  forests.  Manipulation  of  primary  productivity 
without  significantly  altering  habitat  structure  may  cause  an 
increase  in  wildlife  species  number  and  diversity  (Abramsky  1978). 
Increased  primary  productivity,  and  associated  increases  in  prey 
abundance  and/or  diversity  and/or  availability,  provides  the  best 
explanation  for  observations  of  successful  breeding  by  spotted  owls 
in  relatively  young  (50-120  years)  managed  forests  that  contain 
appropriate  structure.  This  speculation  should  be  validated, 
however . 


Stand-level  Considerations 

It  is  prudent  to  examine  suitability  of  older  "second-growth" 
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forests  to  owls,  and  to  use  that  experience  as  a  basis  for  modified 
silviculture.  Forsman  et  al.  (1984)  pointed  out  that  young  forests 
provided  at  least  marginal  foraging  habitat  after  reaching  25-35 
years  of  age,  so  stocking  control,  weeding,  or  fertilization  might 
improve  the  ability  of  young  forests  to  support  spotted  owls. 
Examination  of  stand-structural  factors  that  influence  spotted  owl 
habitat  selection  should  be  completed  across  the  full  spectrum  of 
successional  stages,  including  a  mixture  of  old-growth  forests, 
mature  forests,  mid-successional  forests,  young  regeneration 
stands,  and  clearcuts. 

Such  studies  also  should  review  the  structural  variation 
imposed  by  a  variety  of  even-aged  and  uneven-aged  silvicultural 
systems  (e.g.,  high  stand-level  structural  variation  occurs 
following  an  intermediate  cut  in  an  irregular  shelterwood  system) . 
Further,  it  may  prove  valuable  to  study  owl  response  to  a  mixture 
of  even-aged  and  uneven-aged  silviculture  as  this  may  mimic  gap 
sizes  found  in  pristine  forests.  Thomas  et  al .  (1990,  Appendix  S) 
noted  that  a  combination  of  group  selection  and  irregular 
shelterwood  harvests  appears  readily  adaptable  to  a  variety  of 
conditions  potentially  occupied  by  spotted  owls. 

Silvicultural  accommodation  of  northern  spotted  owls  in 
Douglas-f ir/Western  hemlock  forests  may  require  different 
prescriptions  and/or  technology  than  in  mixed  coniferous  forests. 
Preliminary  observations  from  ongoing  surveys  in  young  Douglas- 
fir/Western  hemlock  forests  in  western  Oregon  suggest  that 
successful  production  of  suitable  owl  habitat  might  require  patches 
or  individual  large  trees  and  snags  (  based  on  data  from  Miller  et 
al .  1991),  plus  early  control  of  stocking  and  composition. 


Landscape  Considerations 

Those  included  in  the  spotted  owl/old-growth  debate  should 
recognize  that  application  of  any  conservation  strategy  is 
experimentation  at  the  landscape  level.  Current  landscape 
proposals  for  a  persistent  spotted  owl  population  were  made  using 
data  collected  from  forest-stand  level  studies.  Therefore, 
management  agencies  should  employ  landscape  ecology  concepts  in 
research/management  designs  that  ultimately  look  beyond  spotted 
owls  and  also  examine  the  feasibility  of  maintaining  wildlife 
diversity  in  managed  forests,  with  old-growth  features  an  integral 
component  as  suggested  by  Thomas  et  al .  (1990). 

In  certain  areas  spotted  owls  nest  successfully  in  mixtures 
of  small  and  large  sawtimber  and  partial  cutover  stands  with  <10% 
old-growth  (Irwin  et  al .  1989,  Miller  et  al.  1991).  Empirical 
information  on  reproductive  rates  suggests  that  owl  pairs  in  some 
of  these  areas  reproduce  at  rates  higher  than  predicted  on  the 
basis  of  percentage  of  old-growth  forests  (e.g.,  Anderson  et  al. 
1990).  Perhaps  this  is  due  to  the  fact  that  these  areas  include 
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a  wider  range  of  successional  stages  than  in  previous  studies, 
where  little  acreage  existed  in  intermediate-aged  and  mixed-age 
forests.  Spotted  owls  in  parts  of  their  range  that  have  been 
partially  harvested  apparently  maintain  relatively  small  home  range 
areas  (Meslow  et  al .  1986,  Miller  et  al .  1991).  These 
relationships  may  occur  due  to  increased  prey  abundance,  such  as 
dusky-footed  woodrats  (Tevis  1956),  or  as  a  result  of  increased 
primary  productivity  where  structure  was  not  dramatically  changed. 


Partial  Harvest  Strategy 

Anderson  et  al.  (1990)  recognized  the  value  of  partial-harvest 
strategies  for  some  forests,  but  believed  that  only  5%  of  the 
forests  are  managed  via  partial  harvests.  Forsman  et  al.  (1977) 
described  5  spotted  owl  pairs  occurring  in  forests  other  than 
extensive  old  growth  in  northwestern  Oregon.  They  noted  that 
spotted  owls  typically  roost  in  limby  2nd-growth  trees,  and  that 
overstory  removal  cuts  appear  to  have  reduced  effects  on  spotted 
owls  compared  to  extensive  clearcuts. 

Many  managed  forests  younger  than  approximately  40-50  years 
seem  to  lack  structural  and  floristic  features  that  apparently 
influence  successful  occupancy  by  spotted  owls.  Field  observations 
suggest  that  these  features  include  multi-layered  conditions, 
flying  space,  large  trees,  snags,  downed  logs,  and  perch  sites. 
The  key  features  probably  relate  to  the  availability  of  nest  sites 
and  access  to  prey.  Such  factors  have  been  shown  repeatedly  to 
regulate  population  trends  in  birds  of  prey  (Newton  1979). 

At  least  2  recent  studies  have  found  evidence  that  the 
preferred  prey  for  spotted  owls  may  be  relatively  abundant  in  young 
forests  (Anthony  et  al.  1988).  In  fact,  populations  of  prey  in 
some  young  forests  have  not  been  shown  to  be  significantly 
different  from  those  in  old-growth.  Prey  may  be  unavailable  to 
spotted  owls  in  most  young  (<40-60  yr),  even-aged  forests  because 
the  dense,  overlapping  branches  prevent  access  to  prey.  Thus,  pre¬ 
commercial  or  commercial  thinnings  might  improve  habitats  for 
spotted  owls  in  young,  dense  forests  by  improving  access  to  prey. 
A  few  nesting  spotted  owls  found  in  managed  forests  in  1990  use 
sites  that  have  been  pre-commercially  thinned  (Irwin,  pers. 
commun . ) 

Spotted  owls  appear  relatively  abundant  in  some  mixed 
coniferous,  mixed-age  managed  forests  in  parts  of  southwestern 
Oregon,  northern  California,  and  on  the  east  side  of  the  Cascades 
in  Washington.  Empirical  evidence  from  Irwin  et  al .  (1989a),  Kerns 
(1989),  Pious  (1989),  and  from  ongoing  studies  (Diller,  pers. 
commun.),  of  relatively  high  densities  and  reproductive  rates  among 
spotted  owls  provides  strong  evidence  that  spotted  owls  are 
successful  in  some  forests  managed  under  partial  cutting  systems. 
Some  of  these  areas  have  been  managed  continuously  for  timber 
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production  for  nearly  100  years,  yet  apparently  contain 
reproductively  active  owl  pairs  in  moderately  high  densities. 

In  addition,  based  on  approximately  5  years'  of  evidence, 
spotted  owls  consistently  have  reproduced  successfully  in  managed, 
mixed  coniferous  forests  on  the  eastside  of  the  Cascades  in 
Washington  state.  There,  dominant  trees  primarily  include 
residuals  from  previous  logging,  many  of  which  were  50-70  years  old 
at  the  time  of  logging.  Mixed-age  forest  types  occupied  by  spotted 
owls  were  created  initially  by  extensive  wildfires,  windstorms,  and 
extensive  timber  management  practices,  including  partial  harvests, 
which  perpetuated/promoted  the  complex  structural  features  often 
found  in  older  forests.  Biologists  do  not  yet  know  if  owls 
occupied  those  sites  continuously,  or  if  they  colonized  the  sites 
after  a  period  of  development.  However,  it  is  clear  that  some  of 
those  sites  have  been  converted,  through  forest  management  and  fire 
exclusion,  from  savannah-pine-types ,  which  probably  were  not 
suitable  for  owls  historically. 

Data  from  northern  California  (Irwin  et  al.  1989,  Kerns,  1989, 
Pious  1989)  provide  additional  support  for  a  conclusion  that 
suitable  spotted  owl  habitat  is  broader  than  mature  and  old-growth 
forests  (Table  3).  Spotted  owls  are  well-distributed  across 
managed,  private  lands  in  northern  California.  Spotted  owls  have 
nested  successfully  in  regenerating  forests  as  young  as  30  years 
post-harvest  in  Coastal  Redwood  forests.  Timber-harvest  practices 
that  maintain  relatively  dense  (>40-50%)  canopies  of  conifers  and 
hardwoods  and  retain  scattered  large  trees  and  snags  or  clumps  of 
such  trees  and  snags,  downed  logs,  multi-layered  conditions,  or 
result  in  such  structural  components  over  time,  apparently  allow 
for  recolonization  after  3-5  decades  (Irwin  1989). 

Spotted  owls  that  occur  on  managed  forest  lands  in  some  sites 
in  northern  California  may  be  present  because  the  forest  management 
practices  retained  hardwood  understories.  Hardwood  stands  result 
in  a  cooler  operative  thermal  condition  than  open-canopy  stands. 
Major  spotted  owl  roosts  are  located  in  hardwood  understories  of 
conifer  stands  in  California  (Barrows  and  Barrows  1978).  Mature 
stands  of  Douglas-fir  with  no  hardwood  understory  are  not  used  for 
roosting . 

In  selectively-managed  forests  with  mixed  sizes  and  age 
classes  represented,  cone  and  mast  crops,  which  most  likely  support 
populations  of  some  of  the  owl's  prey,  may  be  more  consistent  than 
in  monotypic,  even-aged  stands.  Also,  multi-layered  forest 
conditions  can  be  perpetuated  through  time  in  managed  forests. 
Dusky- footed  woodrats  ( Neotoma  fuscipes )  .  the  owl's  primary  prey 
in  southern  Oregon  and  northern  California,  occur  abundantly  in 
both  very  young  and  old  natural  stands  (Raphael  and  Barrett  1983). 
And  26%  of  the  telemetry  locations  of  spotted  owls  in  one  study  in 
that  area  occurred  along  forest/brush-stage  clearcut  or  other 
interfaces  (Solis  1983).  Also,  northern  flying  squirrels 
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(Glaucomvs  sabrinus ) .  an  important  prey  item,  appear  to  be 
relatively  abundant  in  mid-successional  forests  (Raphael  et  al. 
1986) . 


The  information  discussed  above  suggests  that  suitable  spotted 
owl  habitat  might  be  expected  to  "move"  across  a  managed  forest 
through  time:  recently  treated  stands  with  adequate  nest  tree 
retention  grow  into  suitable  condition  as  currently  occupied 
habitat  is  harvested.  Therefore,  an  ability  to  predict  and  track 
such  habitat  changes  would  be  useful.  Thomas  et  al .  (1990) 
discussed  the  utility  of  Geographic  Information  Systems  and 
computer  habitat  models  in  simulating  habitat  conditions  over  time, 
and  discussed  the  need  for  timber-harvesting  schedules  that  would 
be  constrained  by  patch-size  and  habitat  amounts.  New  models  now 
are  available  that  can  schedule  timber  harvests  with  explicit 
spatial  constraints  (e.g.,  O'Hara  et  al.  1989).  Such  models  can 
treat  harvests  as  integral  units  in  any  combination  specified  by 
the  user,  and  could  facilitate  proactive  forest  management  for  the 
spotted  owl . 


Table  3.  Summary  of  Spotted  Owls  observed  on  private  lands  with 
30-80  year-old  forests  in  northern  California,  1989. 


Occupancy  Data 

Reproduction  Data 

Author 

No .  owl 
sites 

sites 

checked 

pairs 

found 

% 

pairs 

checked 

No. 

breed 

young 
.  %  found 

Irwin  et  al 

1989 

182 

83 

63 

76 

55 

28 

50.9  37 

Kerns  1989 

22 

22 

12 

54 

5 

5 

100.0  0a 

Pious  1989 

80 

31 

25 

81 

25 

8 

32.0  11 

Total 

284 

136 

100 

74 

85 

41 

48.2  48 

aSeveral  young  apparently  were  produced,  but  died  due  to 
predation  and/or  a  severe  storm  on  Memorial  Day  1989. 
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CHAPTER  V.  ADAPTIVE  MANAGEMENT 


Previous  conservation  strategies  for  spotted  owls  lacked 
objective  strategies  for  comparing  alternatives.  Comparing 
alternatives  can  identify  the  optimal  process  to  blend  protection 
for  the  owl  with  goals  for  other  resources.  This  hasn't  been  done 
because  of  a  high  degree  of  uncertainty  as  to  the  optimal  (as 
opposed  to  "best")  conservation  strategy.  Also,  there  is  no 
reliable  process  that  could  test  if  the  previous  proposals  truly 
optimized  resource  outputs  in  comparisons  among  alternatives.  Such 
a  process  requires  an  analysis  of  decision-making  risk  and 
biological  risk  as  well  as  a  directive  for  rapidly  gathering  new 
knowledge . 

Biological  uncertainty  and  concern  for  people  have  resulted 
in  this  proposal  for  a  dynamic  conservation  strategy — one  that  can 
simultaneously  achieve  the  goals  of  maintaining  a  viable  population 
of  northern  spotted  owls  and  a  sustained  yield  of  forest  products. 
Ultimately,  a  long-term  program  can  be  achieved  through  provision 
of  answers  to  critically  important  questions.  Answers  might  lead 
to  changes  in  the  way  that  forests  are  managed. 

This  multi-resource  strategy  recommends  actively  applying 
adaptive  management  principles.  Active  adaptive  management 
includes  the  following:  (1)  implementing  more  than  1  alternative 
or  operating  management  hypothesis  on  an  experimental  basis  (i.e., 
8-12  years)  and  comparing  the  owl's  responses  with  predicted 
results;  and  (2)  providing  varying  levels  of  sufficient  habitat  for 
individual  owl  pairs  in  certain  Research-MPAs  or  in  the  owl 
management  zone  outside  of  MPAs  and  the  central  secure  system, 
providing  the  most  rapid  means  of  testing  innovative  forestry 
practices.  Thus,  active  adaptive  management  could  simultaneously 
evaluate  alternatives,  quantify  the  risk  to  the  owl  and  other 
resources,  and  monitor  and  refine  the  conservation  strategy  by 
conducting  management  experiments  at  stand-  and  landscape  levels. 

The  operational  goal  is  to  document  how,  where,  and  under  what 
conditions  various  forestry  practices  influence  numbers  and 
distribution  of  spotted  owls;  and  to  learn  from  that  experience. 
This  multi-resource  strategy  recommends  agencies  address  the  broad 
question,  "How  can  forest  management  be  applied  to  the  existing 
landscape  such  that  management  systems  simulate,  if  not  mimic, 
natural  ecosystem  processes?"  Well-designed  management  experiments 
will  produce  much  greater  scientific  understanding  than 
conservative  management  and  basic  research  (MacNab  1983,  1985; 
Walters  1986;  Eberhardt  1988;  Irwin  et  al.  1989a). 

High  priority  must  be  accorded  to  research/management  topics 
that  compare  predictions  and  assumptions  within  the  proposed 
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conservation  strategy  and  alternative  landscape  options  and  stand 
treatments.  Alternative  landscape  options  might  include  varying 
the  distances  between  MPAs  in  relation  to  size  of  MPA,  and 
evaluating  sites  in  the  general  forest  that  contain  varying  levels 
of  suitable  habitat  that  may  support  breeding  pairs. 

Further,  the  potential  value  of  actively  creating  the  stand 
or  landscape  conditions  required  for  valid  tests  of  certain 
predictions  of  the  conservation  strategy  should  be  evaluated.  For 
example,  experimental  designs  might  be  created  with  replicates  of 
forest  stands  with  specified  levels  and  arrangement  of  suitable 
habitat.  Another  example  would  include  capture  and  transfer  of  owl 
pairs  to  test  density-dependent  effects  on  reproduction  and 
survival.  Such  information  is  vital  in  population/habitat  modeling 
and  in  understanding  the  potential  effects  of  "packing". 

From  the  available  research  completed  to  date,  the  following 
observations  can  be  made:  (1)  the  responses  to  management  by 

northern  spotted  owls  will  only  be  clearly  evident  on  large  spatial 
and/or  temporal  scales;  and  (2)  the  basic  biological  processes 
involved  should  be  the  subject  of  significant  research  investment 
(eg.,  predator-prey  relationships ) .  Therefore,  this  multi-resource 
strategy  suggests  the  following  general  research  topics  within 
which  testable  null  hypotheses  could  be  developed. 

(1)  densities,  demography  (and  variation  in  parameters),  and 
habitat  conditions  for  spotted  owls  in  reserved  and  other 
pristine  areas  (probably  those  that  are  larger  than  10,000 
acres ) ; 

(2)  the  rates  of  interchange  of  juveniles  among  the  mix  of  MPAs 
and  managed  forests;  and 

(3)  spatial-inferencing  models  which  use  Geographic  Information 
Systems  (GIS)  that  incorporate  spatial  pattern  algorithms  and 
successional-stage  tracking  over  time. 

(4)  the  response  of  spotted  owls  to  silvicultural  manipulations, 
such  as  thinnings  and  fertilization  in  dense,  young  forests. 

(5)  prey-base  responses  to  alternative  forestry  practices  designed 
to  improve  habitat  (e.g.,  large  cone  crops,  leaving  snags  and 
downed  logs);  and  ability  of  owls  to  capture  prey  (energy 
gained  vs.  energy  expended)  among  alternative  stand 
conditions . 

(6)  population  viability  analyses  that  account  for  recolonization 
of  suitable  habitat  as  it  re-grows  and  which  also  recognize 
the  separate  contribution  to  viability  that  is  provided  by 
owls  in  dense,  multiple-pair  sites  and  those  in  less-dense, 
managed  sites. 
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(7)  proactive  management  practices  such  as  the  optimal  number, 
configuration,  and  arrangement  of  nest  boxes  that  facilitate 
nesting  by  owls  in  managed  sites;  or  captive  breeding  programs 
that  not  only  provide  for  transplants  to  unoccupied  areas  but 
also  for  evaluation  of  energetic  requirements  for  optimal 
growth  and  reproduction. 

The  topics  suggested  above  seem  warranted  because  current 
rates  of  occupancy  and  population  fitness  are  unknown  for  areas 
reserved  from  timber  management,  and  poorly  known  for  managed 
landscapes  with  forests  that  contain  50-120  year-old  trees 
(particularly  those  with  remnant  patches  or  scattered  individuals 
of  older  forests).  Also,  management  experiments  should  be  designed 
to  test  and  refine  the  habitat  capability  model  in  the  U.S.  Forest 
Service's  SEIS  (USFS  1988).  Moreover,  spotted  owl  monitoring 
programs  can  distinguish  problem  areas,  as  well  as  point  to 
population  improvements  as  forests  develop  within  the  different 
physiographic  provinces. 
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APPENDIX  A.  ANALYSIS  OF  OCCUPANCY  RELATIVE  TO  SUITABLE  HABITAT 
AND  ADMINISTRATIVE  STATUS  (RESERVE  VS.  NON-RESERVED 
SITES) 

Thomas  et  al .  (1990)  developed  logistic  regression  equations 
which  predicted  the  probability  of  occupancy  by  owl  pairs  was  lower 
on  1,000-acre  random  sample  areas  (RSAs)  in  reserved  forests  than 
in  similar  sized  tracts  in  commercial  forests.  However,  the 
regression  equations  inadvertently  may  have  been  biased  by  sampling 
more  heavily  in  non-reserved  sites.  Table  1A  shows  that  1,000-acre 
RSAs  in  reserved  areas  with  >50%  suitable  habitat  had  probability 
of  pair  occupancy  that  was  similar  to  RSAs  in  non-reserved  sites 
in  1988  but  not  1989. 

Testing  this  concept  further  requires  a  re-examination  of  the 
strength  of  the  statistical  relationship  between  probability  of 
occupancy  by  owl  pairs  and  (a)  acreage  of  suitable  habitat  and  (b) 
status  in  reserved  or  unreserved  location.  This  was  done  with 
information  from  the  Spotted  Owl  Research,  Development,  and 
Application  ( RD&A)  Program  from  monitoring  of  RSAs;  which  had  been 
given  to  the  ISC,  but  had  subsequently  been  corrected  for  a  few 
clerical  errors.  Another  difference  between  the  analysis  presented 
here  and  that  of  ISC  is  that  this  analysis  excluded  latitude  of 
sites  that  were  sampled  for  owls.  The  differences,  which  slightly 
modify  regression  coefficients,  are  not  significant  to  the  purposes 
here . 


Table  1A.  Occupancy  by  Spotted  Owl  pairs  in  Regions  5  and  6,  U.S. 

Forest  Service,  in  1,000-acre  randomly  selected  survey 
sites  with  over  50%  suitable  habitat  (from  regional 
monitoring  programs). 


Non-reserved 

sites 

Reserved  sites 

% 

% 

Sample  size  pairs 

occupied 

Sample  size  pairs  occupied 

1988 

Data 

R-5 

15 

7 

47 

6 

4 

67 

R-6 

26 

5 

19 

28 

7 

25 

Total 

41 

12 

29 

34 

11 

32 

1989 

Data 

R-5 

17 

7 

41 

25 

5 

20 

R-6 

25 

8 

32 

23 

6 

26 

Total 

42 

15 

36 

48 

1 1 

23 
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Logistic  regressions  were  used  including  an  algorithm 
algebraically  identical  to  that  used  by  the  ISC,  but  which 
predicted  the  probability  of  presence  rather  than  absence: 

Pr( presence)  =  1  x  (1  +  exp"(bo  +  b1x1  +  62x2 

The  following  analysis  does  not  allow  a  conclusion  that  owl 
occupancy  in  reserved  RSAs  is  particularly  different  from  those  in 
non-reserved  situations.  The  data  indicate  that  the  amount  of 
suitable  habitat  has  a  statistical  relationship  with  the 
probability  for  detecting  at  least  1  owl.  Large  sample  sizes 
apparently  influenced  the  analyses,  because,  although  the 
relationship  with  suitable  habitat  is  real,  that  relationship  also 
is  rather  weak. 

First,  the  logistic  using  1988  data  showed: 


Variable 

Coefficient 

P-value 

R-square 

Intercept 

-0.973 

0.001 

0 . 057 

Status 

-0.888 

0.012 

0.034 

Suitable  acres 

0.004 

0.000 

0.137 

Model  interpretation:  the  probability  of  detecting  owls  increased 
with:  (a)  amount  of  suitable  habitat;  and  (b)  location  in  non- 
reserved  lands  (reserved  status  was  coded  as  a  1). 

The  statistical  relationship  was  weak,  since  only  13.7%  of  the 
variance  in  probability  of  detecting  at  least  1  owl  was  accounted 
for  by  the  regression  model.  Chi-square  analysis  indicated  that 
the  probability  of  correct  classification  of  occupancy  based  on 
suitable  habitat  and  administrative  status  increased  by  18.3%  over 
a  random  probability  of  guessing  the  correct  classification. 
Adding  latitude  may  have  increased  the  percent  of  correct 
classifications . 

For  the  logistic  analysis  of  the  1989  data: 


Variable 

Coefficient 

P-value 

R-square 

Intercept 

-0.862 

0.013 

0.043 

Suitable  acres 

0.002 

0.002 

0.063 

Model  interpretation:  the  probability  of  detecting  at  least  one 
owl  increased  with  the  amount  of  suitable  habitat. 

Status  in  reserved  or  non-reserved  location  was  not 
statistically  significant  in  the  analysis;  the  statistical 
relationship  was  quite  weak:  only  6.3%  of  the  variability  in  the 
probability  of  detecting  an  owl  was  accounted  for  by  the  model. 
The  model  increased  the  percentage  of  correct  classifications  to 
60.7%,  or  about  11%  better  than  a  50:50  (random)  chance. 
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APPENDIX  B.  MONITORING  STRATEGY  FOR  MANAGED  FORESTS 


Suitable  habitat  can  be  described  at  the  landscape  scale  and 
created  through  judicious  planning  and  implementation  of  forest 
management  practices  over  time  and  space.  In  a  landscape  sense, 
suitable  spotted  owl  habitat  is  defined  as  an  area  approximately 
the  size  of  a  pair's  home  range  that  includes  a  mosaic  of  forest 
stands  that  allow  continuous  occupancy  and  regular  successful 
reproduction.  This  assumes  that  descriptions  of  landscapes  known 
to  support  successful  reproduction  by  owl  pairs  can  be  used  as  a 
template  to  maintain  and/or  create  suitable  owl  habitat  in  managed 
forests.  This  philosophy  creates  opportunities  to  implement  and 
test  a  variety  of  management  options  within  a  dynamic  conservation 
strategy.  Of  course,  research  must  verify  that  reproduction  is 
sufficient  to  replace  or  exceed  mortality. 

The  objectives  for  monitoring  include  the  following: 

1 .  Test  (validate)  the  assumptions  used  in  development  of  the 
multi-resource  strategy. 

2.  Provide  an  efficient  feedback  mechanism  that  adjusts  the 
strategy  (more  or  less  protection,  e.g.)  as  new  information 
is  developed. 

3.  Develop  and  test  options  for  creating  and  maintaining 
northern  spotted  owls  and  their  habitats  in  managed  forests. 

This  multi-resource  strategy  assumes  that  there  will  be  a 
relationship  between  the  need  for  independently  stable  MPAs 
(including  size,  spacing,  and  distribution)  and  the  levels  of 
protection  that  are  provided  for  owls  and  their  habitats  in  the 
general  forest.  Here,  general  forest  includes  managed  sites  that 
are  outside  the  central  system  of  continuous  distribution  of 
spotted  owls.  Clearly,  dispersing  juveniles  from  the  general 
forest  will  be  able  to  colonize  reserved  areas,  and  vice  versa. 
Therefore,  reducing  the  intensity  of  forest  management  in  the 
general  forest  could  be  a  means  for  reducing  the  amount  of  habitat 
needed  within  the  system  of  MPA  reserves.  The  multi-resource 
strategy  further  assumes  that  such  activities  can  be  done  without 
significantly  increasing  the  risk  of  extinction  or  local  population 
decline . 

In  addition  to  questions  raised  in  Appendix  R  of  the  ISC 
Report,  specific  questions  that  can  be  answered  by  monitoring  owl 
responses  to  implementation  of  this  multi-resource  strategy  include 
the  following: 

1  .  Are  occupancy  and  reproductive  rates  of  owl  pairs  the 
same  in  Deferred  and  Research-MPAs  as  they  are  in  the 
general  forest? 
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2.  Does  juvenile  dispersal  success  and  recruitment  of 
subadults  differ  between  MPAs  and  the  general  forest 
outside  of  MPAs? 

3.  Does  occupancy  rate  vary  with  size  of  MPA? 

4.  Does  population  growth  rate  vary  by  size  of  MPA,  and  do 
these  vary  between  Deferred  and  Research-MPAs? 

5.  Does  a  lack  of  nesting  structures  limit  owl  distributions 
in  managed  forests? 

6.  Do  spotted  owls  occurring  in  areas  with  small  patches  of 
suitable  nesting  habitat  surrounded  by  suitable  foraging 
habitat  reproduce  as  often  as  those  with  extensive 
amounts  of  suitable  nesting  habitat? 

7.  Is  successful  dispersal  related  to  the  distance  between 
MPAs? 

8.  Do  fledgling  spotted  owls  imprint  on  their  natal 
habitats,  such  that  they  seek  similar  habitats  as  adults? 
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APPENDIX  C.  MULTI-RESOURCE  STRATEGY  STATISTICS 


MPA  Size 

Appendix  I  of  Thomas  et  al.  (1990)  explains  the  methodology 
used  by  the  Interagency  Scientific  Committee  in  determining  the 
minimum  size  of  their  Habitat  Conservation  Areas  (HCAs).  To  the 
average  home  range  size  for  spotted  owls  in  each  of  six  major 
geographic  provinces,  they  applied  a  25%  reduction  to  account  for 
overlap  in  home  ranges  of  adjoining  pairs.  This  resulted  in  the 
following  equation: 

HCA  size  =  (Number  of  owl  pairs)  X  (Median  annual  pair 
home  range  size)  X  (0.75). 

Using  this  formula  and  the  median  home  ranges  for  each 
province  (Thomas  et  al .  1990,  Appendix  I,  Table  II),  the  following 
minimum  acreages  were  determined  for  multiple  pair  areas: 


Table  1C. 


State 

Province 

1  0-Pair 

1  5-Pair 

20-Pair 

Washington 

Olympic 

Cascades 

111, 720 
70,965 

148,960 

94,620 

Oregon 

Cascades 

Coast 

Klamath 

33,240 

53,625 

37,530 

44,320 
71 , 500 
50,040 

California 

Klamath 

22,470 

33,705 

44,940 

Few  areas  are  100%  suitable  spotted  owl  habitat.  And,  spotted 
owls  include  both  suitable  and  non-suitable  habitats  in  varying 
amounts  within  their  home  ranges  (See  Thomas  et  al .  1990,  Appendix 
I,  Table  12).  By  basing  area  calculations  on  the  average  of  the 
home  ranges  demonstrated  by  owls  in  each  province,  an  allowance 
for  non-suitable  habitat  is  automatically  incorporated  into  the 
final  figures.  This  has  the  advantage  in  that  the  proportionality 
so  incorporated  is  one  defined  by  spotted  owls  in  each  province, 
rather  than  an  artificial  estimate.  In  the  few  cases  where 
significantly  large  blocks  of  unsuitable  acreage  exist  (lakes  etc.) 
within  an  MPA,  additional  suitable  habitat  was  incorporated. 
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Future  Owl  Pairs 


The  following  estimates  are  very  general,  and  are  provided 
only  for  relative  comparisons.  No  boundaries  on  the  enclosed  map, 
or  for  that  matter  MPA  locations,  are  so  critical  that  they  cannot 
be  changed  within  the  overall  framework  of  this  strategy. 

While  the  numbers  of  owl  pairs  that  will  be  maintained  in  the 
future  in  reserve  areas  and  MPAs  are  "very  general",  the  number  of 
owl  pairs  supported  through  forest  management  in  the  owl-management 
zone  outside  of  the  MPAs  is  even  more  variable.  However,  it  is 
important  to  recognize  that  numerous  spotted  owl  pairs  will  be 
maintained  in  this  zone.  Therefore,  the  following  range  is 
provided  as  a  best  educated  estimate,  realizing  the  actual  number 
could  be  considerably  different:  This  multi-resource  strategy 
should  at  a  minimum  provide  for  an  additional  750  owl  pairs  in  the 
owl  management  zone  outside  of  the  reserves  and  MPAs.  This  number 
may  be  1,100,  or  it  may  be  considerably  higher,  particularly  given 
time  and  experience  with  forest  management  for  spotted  owls. 

(The  data  presented  in  Table  2C.  does  not  reflect  updated  mapping 
on  U.S.  Forest  Service  Lands.  This  table  will  be  revised  as 
information  becomes  available  from  the  agency.) 

Table  2C. 


Reserved  Areas  (Acres)  MPAs  (Acres 


State 

Washington 

Oregon 

California 


Congress . 

1 ,057,100 
478,300 
664,200 


Admin . 


227, 550a 
138,600 
0b 


Deferred 

416,950 

362,100 

164,800 


Research 

327,550 
331 , 500 
233,400 


Estimated 
Owl  Pairs 

400-450 

600-650 

250-300 


Total 


2,199,600  366,150 


943,850 


892,450  1,250-1,400 


Estimated  Pairs  in  the 

General  Forest,  Owl  Management  Zone  750-1,100 


Total  Estimated  Owl  Pairs  2,000-2,500 


aThese  acreages  are  conservative  figures.  According  to  information 
from  the  U.S.  Forest  Service  (pers.  commun.)  there  are  over  2 
million  acres  of  administratively  reserved  suitable  spotted  owl 
habitat  on  the  National  Forests  in  Region  6.  Some  of  this  already 
may  be  accounted  for  in  either  the  Deferred  or  Research-MPA 
acreages  above,  but  not  all. 

bAt  the  time  of  this  writing,  December  1991,  there  were  no  final 
forest  plans  in  northern  California.  Therefore  there  were  no 
decisions  made  concerning  administratively  reserved  areas  in  this 
region. 
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APPENDIX  D.  GLOSSARY  OF  KEY  TERMS 


General  Forest  Owl  Management  Zone  -  All  forested  land  areas 
outside  of  reserved  areas  or  multiple  pair  areas,  and  lying 
between  MPAs  or  adjacent  to  this  central  system  of  reserves 
and  MPAs  as  delineated  in  yellow  on  the  enclosed  map.  Within 
this  zone,  active  timber  management  programs  will  be 
conducted,  but  will  be  conducted  with  regard  for  the 
maintenance  (and  in  some  cases  development)  of  spotted  owl 
habitat.  This  area  would  have  two  levels  of  forest  management 
for  spotted  owl  habitat,  with  sites  along  the  central  system 
and  between  MPAs  receiving  the  higher  level  of  attention. 

Connecting  Habitat  -  A  band  of  habitat  between  two 
Deferred/Reserved  MPAs  equal  to  twice  the  width  of  the  average 
annual  home  range.  This  is  intended  to  support  additional 
breeding  pairs  in  a  managed  network  of  nesting,  roosting, 
foraging,  and  dispersal  habitat  and  to  provide  connectivity 
between  the  Deferred/Reserved  MPAs. 

Central  System  of  Secure  Habitat  -  A  band  of  forest  providing  for 
a  continuous,  well  distributed,  population  of  breeding  pairs 
of  spotted  owls.  It  is  comprised  of  all  Reserved  and  Deferred 
MPAs  plus  Connecting  Habitat. 

Multiple  Pair  Areas: 

Deferred-MPA  -  An  area  of  suitable  spotted  owl  habitat  (as 
defined  by  USFS  maps)  within  the  continuous  central 
distribution  of  spotted  owls  where  timber  harvests  on 
federal  lands  are  to  be  deferred  until  such  time  that 
research  documents  silvicultural  practices  that  are 
compatible  to  product  extraction  and  the  maintenance  of 
spotted  owl  habitat.  For  the  most  part,  these  areas  have 
been  recommended  at  a  size  to  support  >.20  pairs  of  owls 
alone  or  in  combination  with  a  Reserved  MPA. 

Research-MPA  -  An  area  of  suitable  spotted  owl  habitat  (as 
defined  by  USFS  maps),  somewhat  separated  from  the 
continuous  north-south  central  system  of  reserves  and 
deferred  MPAs,  that  will  be  utilized  to  evaluate 
silvicultural  treatments  on  spotted  owl  habitat  through 
designed  research.  Such  areas  will  be  situated  in 
representative  suitable  habitat  types,  and  in  areas  of 
known  owl  density  to  provide  sufficient  replication  for 
making  valid  inferences  about  spotted  owls  as  influenced 
by  land  management . 
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Reserved  Areas: 


Administratively  Reserved  Area  -  An  area  of  suitable  spotted 
owl  habitat  (as  defined  by  USFS  maps),  that  has  been  set 
aside  (reserved)  through  administrative  action  by  the 
U.S.  Forest  Service  (e.g.,  Research  Natural  Areas, 
Roadless  Areas,  streamside  and  visual  corridors,  etc.). 

Congress ionally  Reserved  Area  -  An  area  of  suitable  spotted 
owl  habitat  (as  defined  by  USFS  maps),  that  has  been  set 
aside  (reserved)  through  legislative  action  (e.g., 
National  Parks,  Wilderness  Areas,  National  Recreation 
Areas ,  etc . )  . 

Suitable  Habitat:  "Suitable"  habitat  for  the  spotted  owl  varies 
by  state  and  province.  The  definitions  given  here  are 
provided  as  general  statements  and  are  not  meant  to  be 
strictly  regimented  guidelines.  These  may  differ  from  those 
used  by  the  Forest  Service,  BLM  and  state  agencies. 

Nesting  Habitat  -  Spotted  owls  nest  in  a  wide  variety  of 
sites,  although  some  factors  appear  to  be  rather 
specific.  Spotted  owls  are  opportunistic  nesters,  so 
they  are  dependent  on  naturally  occurring  features  such 
as  broken- topped  trees  or  snags,  tree  cavities,  or  a 
platform  of  some  type  (i.e.,  mistletoe  broom,  abandoned 
bird  or  mammal  nest).  Nest  stands  should  contain  at 
least  several  such  nest  structures,  usually  in  large 
diameter  trees.  Canopy  closure  over  the  nest  site  should 
average  over  80%  (50%  to  100%).  Horizontal  vegetation 
density  and  stand  size  vary.  These  elements  become  more 
important  with  increase  in  the  amount  of  non-forested 
area  surrounding  the  nest  stand.  Nests  are  found  most 
frequently  at  mid-slope  or  lower. 

Roosting  Habitat  -  Roosting  habitat  should  be  large  enough 
to  provide  several  roosts  with  variable  heights  and 
locations  to  permit  owl  behavioral  response  to 
environmental  changes  (temperature,  wind,  precipitation) 
and  predators.  Canopy  closure  is  generally  greater  than 
40%  (range  10%  to  100%).  Height  and  diameter  of  roost 
trees  is  highly  variable  (average  height  =  55',  ranging 
9'  to  205';  average  diameter  =  18",  ranging  2"  to  92"), 
but  should  be  large  enough  to  keep  the  bird  off  the 
ground . 

Foraging  Habitat  -  Requirements  for  foraging  habitat  are  quite 
flexible.  Of  importance  is  the  presence  of  perches  from 
which  to  hunt,  and  a  relatively  open  mid-story  to  permit 
efficient  soaring  and  attack.  Prey  abundance  is  also 
important.  The  presence  of  down  woody  material  is 
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believed  to  be  a  key  habitat  element  for  prey,  and 
therefore  may  be  an  important  factor  in  owl  foraging 
habitat . 

Dispersal  Habitat  -  This  is  the  most  varied,  consisting  of 
a  few  perches  for  temporary  resting  and  sufficient  forest 
cover  to  provide  protection  from  predation.  Adequate 
space  needs  to  be  present  in  the  stand  to  facilitate 
soaring.  Tree  diameter  is  not  important  except  as  it 
relates  to  overall  tree  size  (large  enough  to  provide 
cover,  and  free  enough  of  lateral  branches  to  permit 
soaring) . 
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APPENDIX  E.  MAPPING  CRITERIA 


The  following  criteria  were  used  to  map  the  Multiple  Pair 
Areas,  Connecting  Habitat,  and  Owl  Management  Zones  identified  in 
this  Alternative. 

IDENTIFY  CURRENT  STATUS  OF  HABITAT  AND  OWL  LOCATIONS 

1  .  Identify  all  nesting,  roosting,  and  foraging  (NRF) 
habitat  that  is  within  congressionally  set-aside  areas. 

2.  Identify  all  NRF  habitat  within  areas  identified  as 
non-suitable  for  timber  production  in  the  selected 
alternative  of  the  final  forest  plans,  or  draft  plan  if 
the  final  is  not  available. 

3.  Identify  all  lands  which  are  not  capable  of  growing 
NRF  or  dispersal  habitat. 

4.  Identify  all  known  locations  of  pairs  and  resident 
owl  singles. 


DETERMINE  THE  MINIMUM  SIZE  OF  THE  MULTIPLE  PAIR  AREAS  (MPAs) 

The  size  of  areas  capable  of  supporting  10,  15  and  20  pairs 
is  determined  using  the  procedures  documented  on  page  198  of  the 
ISC  Strategy.  These  are  listed  in  Appendix  C  of  the  Multi-Resource 
Strategy  (MRS). 


MAP  THE  MULTIPLE  PAIR  AREAS 

Starting  at  the  US-Canadian  border,  define  areas  large  enough 
to  support  a  minimum  of  20  pairs  per  area  in  Oregon  and  Washington 
and  10  pairs  per  area  in  California  that  are  no  further  that  15 
miles  apart  in  Oregon  and  Washington  and  12  miles  apart  in 
California.  Every  effort  should  be  made  to  incorporate  as  many 
known  pairs  and  resident  singles  as  possible. 

Select  lands  within  congressionally  and  administratively 
withdrawn  areas  making  sure  that  at  least  40%  of  the  area  is 
currently  NRF  habitat  and  that  the  majority  of  the  remaining  area 
is  capable  of  growing  into  NRF  or  dispersal  habitat.  Incorporate 
the  maximum  number  of  known  pairs  and  single  owls  possible. 

Next  include  land  within  areas  which  have  been  assigned  in  the 
final  forest  plans  as  Regulation  Class  3  (long  rotation)  using  the 
same  criteria  as  above. 

Last  include  areas  in  Regulation  Classes  1  and  2  using  the 
same  criteria  as  above. 
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MAP  THE  RESEARCH-MPAs 


The  actual  number  and  locations  of  research  areas  will  be 
determined  by  the  Research  Committee.  For  the  purpose  of  this 
analysis  only,  the  following  criteria  were  utilized  recognizing 
that  other  configurations  exist. 

1  .  Areas  must  be  large  enough  to  support  1 5  pairs  per 
area  in  Washington  and  Oregon  and  1 0  pairs  per  area  in 
California . 

2.  Areas  should  be  between  7  and  15  miles  from  the 
central  secure  system  or  another  Research-MPA  in  Oregon 
and  Washington  and  5  and  12  miles  in  California. 

3.  Areas  must  contain  at  least  40%  NRF  habitat. 

4.  Areas  should  currently  contain  at  least  10  pairs  or 
resident  singles  per  area  in  Oregon  and  Washington  and 
7  pairs  or  resident  singles  per  area  in  California 
whenever  possible. 

5.  Each  province  must  have  at  least  one  Research-MPA. 

MAP  THE  CENTRAL  SECURE  SYSTEM 

1  .  Connect  the  Reserved  and  Deferred  MPAs  with  a  band 
of  land  equal  to  twice  the  diameter  of  the  average  annual 
home  range  size  by  province. 

2.  Map  this  to  include  the  maximum  amount  of  current  NRF 
habitat  and  owl  pairs  and  resident  single. 


MAP  THE  OWL  MANAGEMENT  ZONE 

1  .  Within  Oregon  and  Washington,  define  the  owl 
management  zone  as  that  area  necessary  to  enclose  all 
MPA's 

2.  Within  California  the  zone  includes  all  lands  within 
the  owl's  range  east  of  the  coastal  private  lands. 
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Appendix  L 

Response  to  Public  Comment 


Introduction 

The  public  comment  period  on  the  Draft  Environmental  Impact  Statement  on 
Management  for  The  Northern  Spotted  Owl  in  The  National  Forests  began  on  September 
27,  1991,  and  closed  on  December  27,  1991.  Agencies,  officials,  and  members  of  the  public 
were  invited  to  comment  on  the  Draft  Environmental  Impact  Statement.  Hearings  were 
held  by  the  USDA  Forest  Service  in  Olympia,  Washington;  Salem,  Oregon;  and  Redding, 
California.  In  addition  to  the  hearings,  the  public  was  invited  to  provide  the  Forest  Service 
with  written  comments  on  the  Draft  Environmental  Impact  Statement. 

A  total  of  163  individuals  gave  testimony  at  the  three  public  hearings,  35  in  Olympia,  87 
in  Salem,  and  41  in  Redding. 

There  were  a  total  of  5,231  written  public  comments  submitted.  Of  those,  491  were 
individual  letters,  and  4,576  were  postcards. 

The  break  down  of  those  submitting  written  comment  is  as  follows: 

Letters  Postcards 


Federal  Agencies  and  Elected  Officials 

4 

State  Agencies  and  Elected  Officials 

3 

American  Indian  Organizations 

1 

Cities/Counties/Schools/Locally  Elected  Officials 

6 

Businesses 

43 

39 

Interest  Groups  (industry  and  environmental) 

67 

1 

Individuals 

367 

4,536 

Of  those  respondents  expressing  an  alternative  preference  among  those  presented  in  the 
Draft  Environmental  Impact  Statement,  32  favored  Alternative  A,  16  favored  Alternative 
B,  34  favored  Alternative  C,  and  148  favored  Alternative  D.  Many  more  postcards  and 
letters  were  received  urging  the  Forest  Service  to  consider  the  Multi-Resource  Strategy. 

The  Council  on  Environmental  Quality  regulations  for  implementing  the  procedural 
provisions  of  the  National  Environmental  Policy  Act  (40  CFR  Parts  1500-1508)  state, 
“Comments  on  an  environmental  impact  statement  or  on  a  proposed  action  shall  be  as 
specific  as  possible  and  may  address  either  the  adequacy  of  the  statement  or  the  merits  of 
the  alternatives  discussed  or  both.”  (40  CFR  1503.3)  Comments  and  responses  in  this 
section  are  based  on  those  types  of  specific  comments,  “which  proposed  to:  (1)  modify 
alternatives  including  the  proposed  action,  (2)  develop  and  evaluate  alternatives  not 
previously  given  serious  consideration,  (3)  supplement,  improve,  or  modify  its  analysis,  and 
(4)  make  factual  corrections,”  (40  CFR  1503.4). 
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Appendix  L 


Letters  and  postcards  containing  the  types  of  substantive  comments  described  above  were 
forwarded  to  the  interdisciplinary  team  for  review.  The  interdisciplinary  team  grouped 
similar  comments  and  prepared  statements  which  reflect  the  concerns  expressed.  The 
following  sections  contain  those  statements  and  the  responses  to  them. 
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Appendix  L-A 

Comments  and  Responses 


A.  Comments  and  Responses 


The  EIS  Process 

Viability  and  Management  of  Other  Lands 

•  Comment:  The  Forest  Service  should  develop  a  management  plan  for  the  management  of 
habitat  on  other  ownerships  as  well  as  for  the  National  Forests. 

Response:  The  Forest  Service  has  no  jurisdiction  to  direct  the  management  of  lands 
other  than  those,  such  as  National  Forests,  National  Grasslands,  and  some  National 
Monuments,  that  are  specifically  assigned  to  the  Agency  by  Law  or  Executive  Order. 


•  Comment:  Considering  that  the  Forest  Serivce  does  not  manage  all  the  habitat,  or  even 
all  the  Federal  habitat,  it  is  questionable  whether  the  agency  can  assess  the  viability  of  the 
owl  for  its  own  alternatives. 

Response:  How  other  land  managers  manage  spotted  owl  habitat  is  important  but  not 
within  the  Forest  Service’s  jurisdiction.  In  assessing  viability  it  is  assumed  that  other 
Federal  land  managers  will  comply  with  Section  7(a),  and  private  and  other  landowners 
will  comply  with  Section  10,  of  the  Endangered  Species  Act. 

The  northern  spotted  owl  is  listed  as  a  Threatened  subspecies;  the  effect  of  the 
management  direction  presented  in  these  alternatives  on  the  viability  of  the  entire 
subspecies  is  of  concern  to  the  public  and  the  Forest  Service.  Therefore,  the  viability 
analysis  in  this  FEIS  assesses  the  effect  of  the  alternatives  (which  provide  management 
direction  for  National  Forests  lands  only)  on  the  long-term  viability  of  the  northern 
spotted  owl  as  a  subspecies  in  the  planning  area. 

This  viability  analysis  of  the  subspecies  is  appropriate  because  1)  the  viability  of 
populations  outside  the  National  Forests  contribute  significantly  to  a  well  distributed 
viable  population  in  the  National  Forests,  2)  the  CEQ  regulations  implementing  NEPA 
Section  102  (40  CFR  1508.25(a)(2),  1508.25(c)  and  1508.7)  require  the  analysis  and 
disclosure  of  consequences  outside  the  immediate  site  or  planning  area,  and  3)  the 
Endangered  Species  Act  (Section  7(c)(1))  requires  a  biological  assessment  to  identify  the 
effects  of  an  action  on  a  Threatened,  Endangered,  or  Proposed  Species.  (The  biological 
assessment  may  be  undertaken,  as  it  was  in  this  case,  as  part  of  the  environmental  impact 
statement.) 

The  U.S.  Fish  and  Wildlife  Service,  under  the  authority  of  Section  7(a)  of  the  Endangered 
Species  Act,  is  responsible  for  evaluating  whether  or  not  a  threatened  species  is  jeopardized 
by  another  Federal  agency  and  that  its  critical  habitat  is  not  destroyed  or  adversely 
modified.  That  responsibility  is  the  basis  for  assessing  the  effect  of  the  alternatives  in  this 
FEIS  on  the  viability  of  the  northern  spotted  owl. 
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This  environmental  impact  statement  uses  the  assumption  that  other  lands  will  be 
managed  in  accordance  with  Section  7(a)  or  Section  10  of  the  Endangered  Species  Act. 
Specifically,  it  is  assumed  that  as  a  result  of  consultation  with  the  U.S.  Fish  and  Wildlife 
Service  other  Federal  agencies  will  manage  their  lands  with  a  level  and  pattern  of  owl 
habitat  protection  necessary  to  meet  the  requirements  of  the  Endangered  Species  Act  and 
comparable  to  that  presented  in  the  ISC  Strategy.  This  assumption  is  based  on  the  record 
of  consultation  and  opinions  issued  by  the  U.S.  Fish  and  Wildlife  Service  in  the  last  two 
years  and  on  compliance  by  other  agencies. 

The  other  Federal  land  management  agencies  have  managed  their  lands  in  accordance  with 
the  opinions  of  the  U.S.  Fish  and  Wildlife  Service  and  in  accordance  with  the  Endangered 
Species  Act.  It  is  true  that  the  Bureau  of  Land  Management  in  Oregon,  after  receiving 
“jeopardy  opinions”  on  44  proposed  timber  sales,  applied  for  an  exemption  from  the 
requirements  of  the  Endangered  Species  Act  under  the  Act’s  provisions  of  Section  7(g). 

The  Endangered  Species  Committee  has  yet  to  rule  on  this  application.  A  decision  is 
expected  in  the  first  half  of  1992.  The  Bureau  of  Land  Management  has  not  made  any 
irreversible  or  irretrievable  commitments  of  resources  which  would  foreclose  management  of 
the  habitat  in  accordance  with  the  U.S.  Fish  and  Wildlife  Service’s  recommendations. 

Should  the  Endangered  Species  Committee  grant  an  exemption  to  the  Bureau  of  Land 
Management  and  the  spotted  owl  habitat  on  the  lands  it  manages  is  adversely  modified, 
this  new  information  would  be  a  cause  for  reexamining  the  effects  on  the  viability  of  the 
spotted  owl  as  a  subspecies  and  reexamining  the  management  direction  for  its  habitat  on 
the  National  Forests. 

Where  the  management  of  owl  habitat  by  other  managers  is  especially  crucial  to  the 
viability  of  the  northern  spotted  owl,  it  is  identified  in  the  environmental  impact 
statement,  along  with  the  consequences  should  those  management  assumptions  not  be  met. 


Reexamine  Decisions  Made  in  Forest  Plans 

•  Comment:  The  Forest  Service  should  reexamine  the  decisions  made  in  the  Forest  Plans. 

Response:  The  sections  on  Implementation  in  Chapter  2  of  this  document  note  that 
Forest  Plans  would  be  adjusted  either  as  part  of  the  normal  process  of  amending  or 
revising  Forest  Plans,  or  specifically  in  response  to  new  information  or  requirements. 

Alternatives  B,  C,  D,  and  E  all  amend  the  standards  and  guidelines  for  the  management 
of  northern  spotted  owl  habitat  in  Forest  Plans  as  they  exist  (or  are  being  completed). 

The  standards  and  guidelines  for  Alternatives  B,  C,  and  D  require  that  if  timber  harvest 
rotations  or  lands  reserved  from  timber  harvest  were  altered  (other  than  as  part  of  the 
management  direction  here),  the  standards  and  guidelines  would  have  to  be  reexamined  for 
their  effects  on  the  spotted  owl’s  viability.  Alternatives  B,  C,  D,  and  E  are  based  on  the 
assumption  that  Forest  Plans  will  remain  unchanged  (except  for  the  management  direction 
in  this  document  )until  management  and  scientific  data  and  the  adaptive  management 
process,  or  the  Forest  Plan  amendment  or  revision  process,  result  in  change.  That  change 
would  be  analyzed  for  its  impact  on  the  viability  of  the  spotted  owl. 
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•  Comment:  Each  Forest  Plan  should  be  evaluated  separately. 

Response:  The  “Implementation”  section  for  each  alternative  in  Chapter  2  indicates 
that  each  involved  Forest  Plan  will  be  evaluated  when  the  Recovery  Plan  is  issued.  The 
Recovery  Plan  is  expected  in  mid- 1992. 


•  Comment:  Since  50  percent  of  the  National  Forest  is  already  set  aside  from  logging,  the 
remaining  50  percent  should  be  used  for  wildlife  and  should  allow  timber  harvesting. 

Response:  All  of  the  alternatives  attempt  to  make  as  much  use  of  Reserved  Lands 
and  lands  unavailable  for  timber  production  as  they  could  to  designate  areas  managed 
primarily  for  spotted  owl  habitat.  Those  areas  alone  were  not  sufficient  to  ensure  the 
viability  of  the  owl  because  they  do  not  have  enough  of  the  kind  of  habitat  needed  by 
spotted  owls. 


Management  of  Other  Resources 

Introduction  -  This  environmental  impact  statement  is  narrowly  focused  on  a 
management  plan  to  ensure  the  viability  of  the  northern  spotted  owl.  Many  reviewers  who 
commented  on  the  DEIS  wanted  the  scope  of  this  document  broadened  to  consider  the 
management  of  other  forest  resources.  The  FEIS  continues  with  the  same  scope,  proposed 
action,  and  purpose  and  need  that  were  in  the  DEIS. 

This  does  not  close  the  door  on  future  consideration  of  the  management  for  issues  for 
old-growth,  old-growth  associated  species,  water  quality,  or  fish  stock  viability.  The  land 
and  resource  management  planning  process  set  up  by  NFMA  assures  that  such  issues  will 
be  reconsidered  at  specified,  periodic  intervals,  as  well  as  when  conditions  indicate  they 
should  be  examined  or  reexamined. 


•  Comment:  There  should  be  additional  standards  and  guidelines  for  the  maintenance  of 
water  quality. 

Response:  The  section  “Mitigation  and  Resource  Management  Direction”  at  the 
beginning  of  Chapter  2  explains  that  the  management  direction  in  the  Forest  Plans  (or 
other  land  and  resource  management  direction)  will  continue  to  be  in  effect  after  the 
adoption  of  any  one  of  the  alternatives.  Thus,  Forest  Plans  (or  other  land  and  resource 
management  direction)  provide  direction  for  the  management  of  all  resources  except  for  the 
management  of  spotted  owl  habitat. 


•  Comment:  Existing  best  management  practices  (BMPs)  are  not  monitored  for 

effectiveness  in  protecting  water  quality  and  aquatic  habitats;  the  Forest  Service  should 
commit  to  monitoring  water  quality  BMPs  in  northern  spotted  owl  habitat  areas. 

Response:  While  the  Forest  Service  has  no  reason  to  not  endorse  this  proposal,  the 
infrequency  of  ground  disturbing  activities  in  designated  areas  managed  primarily  for 
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spotted  owl  habitat  would  provide  little  opportunity  for  the  use  of  project  BMPs  and  the 
monitoring  of  their  effectiveness. 


•  Comment:  A  number  of  respondents  expressed  concerns  over  the  management  of 
watersheds  for  water  quality  and  the  effect  of  management  activity  on  fish  stocks;  the 
observations  of  the  Scientific  Panel  (Johnson  et  al.  1991)  and  the  alternatives  considered 
by  that  panel  were  frequently  cited.  Respondents  requested  either  alternatives  that  would 
address  those  issues,  more  in-depth  analysis  of  environmental  effects,  or  both. 

Response:  This  environmental  impact  statement  is  focused  on  spotted  owl  habitat  and 
ensuring  its  viability.  The  “Mitigation  and  Resource  Management  Direction”  section  in 
Chapter  2  indicates  that  Forest  Plans  and  other  land  and  resource  management  direction 
provide  for  the  management  of  other  resources.  The  disclosure  of  environmental  effects  on 
these  resources  is  appropriate  to  the  nature  and  level  of  impacts  they  will  receive  from  the 
alternatives,  one  of  which  continues,  and  the  others  reduce,  the  level  of  adverse  effect  on 
watersheds. 

•  Comment:  Because  the  northern  spotted  owl  is  a  management  indicator  species  for 
other  old  growth  forest  associated  species,  the  “fundamental  goal”  of  this  environmental 
impact  statement  must  assure  the  viability  of  those  other  species  as  well. 

Response:  Those  alternatives  which  result  in  a  high  probability  of  the  viability  of  the 
northern  spotted  owl  also  provide  protection  for  other  species  associated  with  old-growth 
forests.  Those  consequences  are  disclosed  in  the  environmental  impact  statement. 

However,  as  noted  in  several  places  in  this  environmental  impact  statement  (Chapter 
1.  “The  Proposed  Action”;  Chapter  2,  “Alternatives  Eliminated  from  Detailed  Study”), 
the  management  of  old-growth  forests  as  distinct  from  old-growth  habitat  is  outside  the 
purpose  and  need  of  the  proposed  action. 


•  Comment:  The  Court’s  opinion  of  March  7,  1991,  ( SAS  v  Evans ,  slip  op.  12)  noted, 
“The  duty  to  maintain  viable  populations  of  existing  vertebrate  species  requires  planning 
for  the  entire  biological  community  -  not  for  one  species  alone.”  Therefore,  alternatives 
must  assure  the  viability  of  other  species. 

Response:  In  the  Court’s  opinion  of  May  23,  1991,  ( SAS  v  Evans ,  slip  op.  Findings  of 
Fact  20.  and  21.,  the  Court,  in  establishing  the  schedule  for  this  environmental  impact 
statement,  observed: 

20.  The  Forest  Service  now  has  advantages  it  lacked  in  early  1990.  Much  of  the  research 
and  analysis  has  been  done.  The  ISC  Report,  a  thorough  treatment,  has  been  in 
existence  for  more  than  a  year.  The  agency  also  has  the  benefit  of  an  opinion  letter 
from  the  FWS  dated  April  10,  1991,  commenting  at  length  on  the  ISC  strategy  and 
giving  recommendations. 

21.  With  the  knowledge  at  hand,  there  is  no  reason  for  the  Forest  Service  to  fail  to 
develop  quickly  a  plan  to  ensure  the  viability  of  the  spotted  owl  in  the  national 
forests.  Coordination  with  the  FWS  need  not  be  an  obstacle;  the  agencies  have 
coordinated  their  efforts  on  other  species,  and  can  on  this  one. 
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The  Forest  Service  sees  no  instruction  in  Court’s  orders  to  prepare  a  plan  for  the 
management  of  old-growth  forests.  It  sees  its  definition  of  the  Proposed  Action  and 
the  Purpose  and  Need  statements  in  Chapter  1  a s  being  fully  responsive  to  the  Court’s 
instructions  of  May  23,  1991: 

A.  The  Forest  Service  is  enjoined  to  proceed  diligently  in  compliance  with  NFMA, 
as  required  by  the  order  on  April  1,  1991  (Dkt.  #867),  and  to  submit  to  the  court 
and  have  in  effect  by  March  5,  1992,  revised  standards  and  guidelines  to  ensure  the 
northern  spotted  owl’s  viability,  together  with  an  environmental  impact  statement, 
as  required  by  NFMA  and  its  implementing  regulations. 

•  Comment:  The  Scientific  Panel’s  (Johnson  et  al.  1991)  evaluation  of  its  Alternative  4 
(roughly  comparable  to  this  document’s  Alternative  B)  concluded  that  viability  of  the 
northern  spotted  owl  will  not  ensure  viability  of  other  old-growth  associated  species. 

Response:  The  Scientific  Panel’s  estimates  are  presented  in  this  environmental 
impact  statement;  see  the  Chapter  3&4  section  on  “Wildlife  Species  Associated  with 
Late-Successional  Forests”.  The  Scientific  Panel’s  Alternative  4  was  based  on  the 
management  of  both  the  National  Forests  and  BLM  managed  lands  within  the  range  of 
the  northern  spotted  owl,  using  each  agency’s  resource  management  plans  plus  the  ISC 
Strategy. 


Underlying  Purpose  and  Need 

•  Comment:  “The  protection  of  the  old-growth  forest  ecosystem”  is  the  underlying 
purpose  of  the  plan. 

Response:  The  two  underlying  purposes  of  the  proposed  action  are  presented  in  Chapter 
1.  The  differing  levels  of  preservation  of  old-growth  forests  are  consequences  of  the 
management  direction  for  the  northern  spotted  owl  of  the  different  alternatives. 


Disclosure  of  Risk  and  Uncertainty 

•  Comment:  The  DEIS  did  not  disclose  risk  or  uncertainty. 

Response:  The  analysis  of  the  viability  of  the  northern  spotted  owl  is  a  risk  analysis. 

The  analysis  of  the  probability  of  viability  (or  persistence)  is  the  same  analysis  that  yields 
the  probability  of  disappearance.  The  disclosure  of  a  “low  probability  of  viability”  is 
synonymous  with  a  “high  risk  (or  probability)  of  disappearance”. 

The  viability  (or  risk  analysis)  was  evaluated  using  the  theoretical  approaches  and  research 
methods  generally  accepted  in  the  scientific  community  (see  “Population  Viability”  in 
Chapter  3&4).  The  FEIS  (and  DEIS)  did  disclose  the  risk  of  the  different  management 
plans  (alternatives)  to  the  viability  of  the  northern  spotted  owl. 

The  DEIS  and  FEIS  did  disclose  that  there  is  uncertainty  about  the  precision  of  the 
estimates  of  the  effects  of  the  alternatives.  This  was  presented  in  the  section  “Incomplete 
and“  Unavailable  Information”  at  the  beginning  of  Chapter  3&4. 


L-A-5 


Appendix  L 


The  ISC  Report,  which  is  the  basis  for  Alternatives  B,  C,  and  D  and  is  incorporated  by 
reference,  includes  a  16  page  appendix  on  Viability  Risk  Assessment  (Appendix  T  of  that 
document). 


•  Comment:  The  DEIS  failed  to  disclose  and  address  the  existence  of  scientific 

uncertainty  and  foreseeable  risks  regarding  the  environmental  effects  of  a  proposed  action 
(40  CFR  1502.22). 

Response:  The  existence  of  scientific  uncertainty  was  disclosed  in  the  section 
“Incomplete  and  Unavailable  Information”  at  the  beginning  of  Chapter  3&4.  The 
foreseeable  risks  are  disclosed  throughout  Chapter  3&4.  The  foreseeable  risks  to  the 
viability  of  the  spotted  owl  were  presented  in  the  viability  analysis.  The  foreseeable 
risks  to  other  aspects  of  the  environment  and  the  uncertainty  surrounding  estimates  of 
consequences  were  addressed  in  narratives  disclosing  the  environmental  consequences  (see, 
for  example,  the  discussions  and  appendices  on  Fire  and  Fuels  Management,  and  Insects 
and  Diseases).  Elsewhere,  the  uncertainty  of  estimates  are  clear  in  the  language  that 
describes  the  effects  in  conditional  or  approximate  language  rather  than  in  absolute  terms. 

As  indicated  in  the  section  “Incomplete  and  Unavailable  Information”  the  interdisciplinary 
team  examined  the  incomplete  and  unavailable  information  to  see,  in  the  language  of 
40  CFR  1502.22(a),  “If  the  incomplete  information  relevant  to  reasonably  foreseeable 
significant  adverse  impacts  is  essential  to  a  reasoned  choice  among  the  alternatives.” 

The  team  concluded  that  the  missing  information  was  very  unlikely  to  reverse  or  nullify 
established  relationships,  and  therefore,  not  essential  to  a  reasoned  choice  among  the 
alternatives.  (Therefore,  the  requirements  of  40  CFR  1502.22(b)  were  not  applicable, 
though  the  elements  of  that  section  are  present  in  the  environmental  impact  statement.) 

It  is  important  to  review  the  alternatives  in  light  of  the  factors  they  incorporate  which 
minimize  the  risk  to  spotted  owl  habitat  and  subsequently,  the  spotted  owl. 

Each  alternative  moves  at  a  slow  pace.  For  example,  with  Alternative  B,  nesting, 
roosting,  and  foraging  habitat  would  be  reduced  under  the  Forest  Plan  standards 
and  guidelines  by  0.15  percent  annually  in  the  first  50  years.  The  viability  outlook 
at  the  50-year  mark  is  one  of  a  very  high  probability  of  viability  (Thomas  et  al. 

1990:  39).  Habitat  conditions  are  projected  to  improve  (Chapter  3&4,  “Criterion  1, 
Potential  Change,  Alternative  B”). 

Each  alternative  incorporates  a  monitoring  plan  and  an  adjustment  process  to 
change  management  direction  should  new  information  indicate  that  habitat,  or  the 
spotted  owl,  is  jeopardized. 

Management  activities  in  Critical  Habitat  are  the  subject  of  consultation  with  the 
U.S.  Fish  and  Wildlife  Service  in  all  alternatives. 

The  alternative  selected  would  be  reexamined  with  the  release  of  the  Recovery 
Plan,  and  the  viability  analysis  would  be  reconsidered  if  the  assumptions  about 
management  on  other  Federal  lands  were  changed  by  the  action  of  the  Endangered 
Species  Committee. 
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Thus,  information  which  is  yet  to  be  developed  or  more  fully  specified  about  spotted  owls 
and  spotted  owl  habitat  is  not  essential  to  a  choice  now  among  the  alternatives.  The 
implications  of  the  alternatives  and  their  differences  are  clear  in  this  environmental  impact 
statement;  additional  unavailable  information  is  not  essential  to  a  choice  among  them. 

•  Comment:  The  ISC  Strategy  is  an  untested  experiment.  (This  concern  was  expressed 
both  by  those  who  believed  it  was  too  conservative,  providing  unnecessary  protection  for 
the  owl,  and  by  those  who  saw  it  as  too  reckless,  needlessly  endangering  the  owl.) 

Response:  The  ISC  Conservation  Strategy  is  based  on  theoretical  approaches  and 
research  methods  generally  accepted  in  the  scientific  community  comprised  of  those 
with  expertise  in  the  northern  spotted  owl.  There  are  substantial  mechanisms  to  make 
corrections  to  management  actions  should  the  outcomes  vary  from  those  predicted  (see 
“Adjustment  Process”  and  “Implementation”  for  the  alternatives  in  Chapter  2). 


Time  and  Innovative  Strategies  Needed 

•  Comment:  The  Forest  Service  should  take  whatever  time  is  necessary  to  develop  and 
analyze  new  and  innovative  strategies. 

Response:  The  Forest  Service  was  unable  to  take  additional  time  because  it  is  under  a 
court  order  to  complete  and  implement  this  management  plan  by  March  5,  1992.  The 
alternatives  are  based  on  the  best  information  available  at  this  time.  The  alternatives 
include  a  research  dimension  which  will  search  out  and  evaluate  new  methods  and 
strategies,  and  an  adaptive  management  process  to  implement  them  when  their  beneficial 
effects  are  established. 


•  Comment:  The  Forest  Service  should  approach  the  Court  and  request  more  time  in 
order  to  analyze  more  aspects  of  forest  management. 

Response:  The  Court’s  injunction  on  the  harvest  of  timber  from  spotted  owl  nesting, 
roosting,  and  foraging  habitat  would  very  likely  remain  in  effect  until  such  time  as  the 
management  plan  was  in  effect.  This  would  unnecessarily  impose  an  economic  hardship  on 
industries,  communities,  and  people.  The  Forest  Service  believes,  and  the  Court  concurred, 
that  substantial  knowledge,  research,  and  analysis  of  the  issues  exists  to  complete  this 
environmental  impact  statement  quickly.  The  search  for  new  methods  and  strategies  for 
forest  management  can  and  will  continue  after  the  completion  of  this  environmental  impact 
statement. 

•  Comment:  There  is  a  need  to  develop  innovative  uses  of  forests  and  forest  products, 
and  for  cooperative  economic  partnerships  among  states,  the  Forest  Service,  and  local 
communities. 

Response:  These  types  of  program  would  require  design  and  coordination  with  different 
governments,  industries,  and  agencies.  The  time  to  do  this  is  outside  that  allowed  for  this 
environmental  impact  statement.  These  types  of  programs  are  also  outside  the  underlying 
purpose  of  this  EIS  and  can  not  be  reasonably  explored  in  this  document. 
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Interdisciplinary  Process 

•  Comment:  The  DEIS  fails  to  analyze  the  ISC  Strategy  from  an  interdisciplinary 
approach.  Our  National  Forests  should  not  be  managed  solely  for  one  species. 

Response:  All  of  the  alternatives  were  analyzed  using  an  interdisciplinary  team  and 
approach  to  disclose  the  management  and  environmental  (including  social  and  economic) 
effects.  The  analysis  and  the  alternatives  are  narrowly  focused  because  the  proposed  action 
is  focused;  the  analysis  of  alternatives  and  the  effects  were  interdisciplinary. 

The  National  Forests  are  managed  for  multiple  resources;  this  environmental  impact 
statement  would  add  management  direction  for  the  management  of  spotted  owl  habitat. 

Critical  Habitat 

•  Comment:  Citing  36  CFR  219.19(a)(7),  a  speaker  at  one  of  the  public  hearings  asked 
why  the  preferred  alternative  (Alternative  B)  designated  less  acreage  managed  primarily 
for  spotted  owl  habitat  than  Alternative  C. 

Response:  The  FEIS  clarifies  the  management  of  Critical  Habitat  under  all  alternatives. 
See  “Critical  Habitat”  in  Chapter  2. 

•  Comment:  The  preferred  alternative  in  the  FEIS  should  not  rely  on  Critical  Habitat 
because  the  U.S.  Fish  and  Wildlife  Service’s  final  rule  does  not  specify  how  it  will  be 
managed. 

Response:  Alternative  B  does  not  rely  on  Critical  Habitat  Units  for  its  analysis  of 
viability.  Alternative  B  was  evaluated  on  the  assumption  that  Critical  Habitat  outside 
of  HCAs  would  be  subject  only  to  the  standards  and  guidelines  for  the  Forest  Matrix 
(the  50-11-40  rule).  However,  as  indicated  at  the  beginning  of  Chapter  2,  the  agency  will 
manage  resources  in  Critical  Habitat  through  consultation  with  the  U.S.  Fish  and  Wildlife 
Service. 


Wording,  Editing,  and  References 

•  Comment:  Substitute  words,  such  as  “possible”  in  place  of  “probable,”  throughout  the 
document.  Particular  analyses  should  be  characterized  in  a  certain  way,  such  as  “highly 
speculative” . 

Response:  The  language  in  the  FEIS  is  that  felt  to  be  most  accurate  by  the  specialists 
and  writers  on  the  interdisciplinary  team.  The  analysis  of  environmental  effects  is 
the  prediction  of  what  will  happen  in  the  future.  Information  on  forest  resources  and 
relationships  continues  to  accrue.  The  terms  used  in  the  environmental  impact  statement 
to  indicate  the  degree  of  certainty  or  uncertainty  are  used  by  specialists  who  know  the 
information  well.  The  portrayal  of  the  estimated  degree  of  uncertainty  will  aid  the  decision 
maker  in  making  a  reasoned  choice  among  the  alternatives. 


L-A-8 


Response  to  Public  Comment 


•  Comment:  The  Forest  Service  should  edit  and  update  the  ISC  Report  for  readability  and 
clarity  since  it  is  being  incorporated  by  reference.  Technical  language  must  be  rendered 
palatable  to  the  general  public. 

Response:  The  ISC  Report  is  a  technical  report,  and  technical  language  is  necessary 
for  precise  communication.  The  report  is  generally  very  accessible  to  readers,  and  the 
accompanying  Questions  and  Answers  clarify  and  expand  on  specific  points. 

New  information  on  the  spotted  owl  is  included  in  this  document;  updating  the  ISC 
Report  with  the  same  information  would  be  an  inefficient  use  of  time  and  resources  for 
minimal  benefits. 

The  Council  on  Environmental  Quality  notes  in  their  “Forty  Most  Asked  Questions 
Concerning  CEQ’s  NEPA  Regulations”  that  material  incorporated  by  reference  would 
include  “research  papers  in  the  general  literature,  technical  background  papers  or  other 
material  that  someone  with  technical  training  could  use  to  evaluate  the  analysis  or  the 
proposal” 


•  Comment:  The  schematic  maps  of  the  alternatives  in  the  Summary  inadequately  depict 
the  options  of  the  alternatives. 

Response:  These  maps  have  been  reconfigured  to  show  an  actual  part  of  a  National 
Forest  and  its  designated  areas  under  the  five  alternatives. 


•  Comment:  The  DEIS  was  very  difficult  to  review  because  several  important  citations 
were  incomplete  or  absent.  Since  quotations  from  the  ISC  Report  were  excerpts,  there  is  a 
danger  they  were  taken  out  of  context,  and  thus,  do  not  present  the  risk  and  uncertainty. 

Response:  The  excerpts  from  the  ISC  Report  (the  standards  and  guidelines  for 
Alternatives  B,  C,  and  D)  were  not  taken  out  of  context,  but  were  quoted  directly  from  the 
Standards  and  Guidelines  in  Appendix  Q  of  the  ISC  Report.  Material  in  that  appendix 
that  would  not  be  germane  to  guiding  management  actions  was  not  copied  into  this 
document,  though  it  is  readily  available  in  the  ISC  Report. 


Diversity  of  Plant  and  Animal  Communities 

•  Comment:  The  focus  of  the  DEIS  is  too  narrow,  responding,  as  it  does,  to  the  Dwyer 
injunction.  An  additional  alternative  should  be  presented  that  provides  “diversity  of 
plant  and  animal  communities”  as  required  in  NFMA,  and  focuses  on  old-growth  forest 
ecosystems. 

Response:  The  Forest  Plans  as  developed  in  Region-6  and  being  developed  in  Region-5 
adequately  consider  and  provide  for  this  diversity  of  plant  and  animal  communities.  Since 
the  Forest  Plans  remain  in  effect,  with  additional  protection  for  spotted  owl  habitat,  the 
diversity  of  communities  is  assured.  This  environmental  impact  statement  does  disclose  the 
reduction  in  habitat  for  early- successional  forest  communities. 
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Supplement  to  the  DEIS 

•  Comment:  The  Forest  Service  should  issue  a  Supplement  to  the  DEIS  to  provide  an 
opportunity  for  the  public  to  comment  on  Alternative  E,  the  Multi- Resource  Strategy.  The 
agency  should  not  have  issued  the  FEIS  with  that  alternative  included  without  having  first 
issued  a  Supplement  to  the  DEIS. 

Response:  The  Forest  Service  chose  to  include  the  Multi- Resource  Strategy  as 
an  alternative  in  the  FEIS  in  order  to  disclose  information  about  its  effects  on  the 
environment  and  on  the  viability  of  the  northern  spotted  owl. 

The  CEQ’s  Regulations  state  at  40  CFR  1502.9(c)  that,  “Agencies  shall  prepare 
supplements  of  either  draft  or  final  environmental  impact  statements  if  (i)  the  agency 
makes  substantial  changes  in  the  proposed  action  that  are  relevant  to  environmental 
concerns;  or  (ii)  there  are  significant  new  circumstances  or  information  relevant  to 
environmental  concerns  or  bearing  on  the  proposed  action  or  its  impacts.” 

The  Forest  Service  has  made  no  change  in  its  proposed  action  (Alternative  B)  that  is 
relevant  to  environmental  concerns,  and  it  does  not  see  the  information  disclosed  in 
assessing  the  consequences  of  Alternative  E  to  be  significant  new  information  relevant  to 
environmental  concerns  and  bearing  on  the  proposed  action  or  its  impacts. 

The  CEQ’s  “Forty  Most  Asked  Questions  Concerning  CEQ’s  NEPA  Regulations”  provides 
some  additional  guidance  on  the  necessity  of  issuing  a  supplement  to  the  DEIS  in  this  case. 
Question  29b  says  if  the  alternative  suggested  by  the  reviewer  is  a  variation  of  an  existing 
alternative,  and  is  qualitatively  within  the  spectrum  of  the  alternatives  discussed  in  the 
DEIS,  a  supplemental  DEIS  is  not  needed. 

Alternative  E  (the  Multi-Resource  Strategy)  is  similar  in  many  ways  to  Alternatives 
B,  C,  and  D  presented  in  the  DEIS.  They  all:  a)  designate  areas  managed  primarily 
for  spotted  owl  habitat  that  provide  for  multiple  pairs  of  spotted  owls,  b)  provide  for 
special  management  of  habitat  between  designated  areas,  c)  call  for  research  to  determine 
silvicultural  treatments  best  spotted  owl  habitat  and  therefore  for  the  owl,  d)  set  minimal 
spacing  distances  between  designated  areas,  e)  abandon  the  SOHA  strategy,  and  f)  assume 
the  continuation  of  Forest  Plans  (or  Forest  Plan  completion)  on  the  National  Forests. 

Alternative  E  (the  Multi-Resource  Strategy)  is  clearly  within  both  the  qualitative  and 
quantitative  spectrum  of  the  four  alternatives  in  the  DEIS,  falling,  in  most  analyses, 
between  Alternative  B  and  Alternative  A  in  its  environmental  and  management  effects. 

Outlines  for  alternatives  similar  to  the  Multi-Resource  Strategy  were  received  before  the 
DEIS  was  printed  but  were  eliminated  from  detailed  study  because  of  insufficient  time  to 
develop  them.  However,  the  DEIS  did  note:  “The  interdisciplinary  team  will  consider  a 
proposal  of  this  type  for  the  Final  Environmental  Impact  Statement,”  (DEIS,  page  2-56). 

When  the  Forest  Service  received  the  Multi- Resource  Strategy  with  standards  and 
guidelines  and  a  map,  it  was  immediately  mailed  to  parties  in  the  .SMS'  v.  Evans  lawsuit, 
and  was  available  to  any  who  requested  it.  It  was  also  subjected  to  the  same  type  of 
independent  scientific  peer  review  as  the  ISC  Strategy. 
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Member  of  the  public  and  reviewing  agencies  and  governments  may  submit  comments  on 
the  FEIS  to  the  Responsible  Official  through  the  address  on  the  title  page  of  the  FEIS. 
The  Record  of  Decision  will  not  be  signed  before  March  2,  1991. 


Shelton  Cooperative  Sustained  Yield  Unit 

•  Comment:  The  Forest  Service  should  reconsider  the  designation  of  areas  primarily  for 
spotted  owl  habitat  on  the  National  Forest  portion  of  the  Shelton  Cooperative  Sustained 
Yield  Unit  because  it  is  counter  to  the  Cooperative  Agreement. 

Response:  The  Forest  Service  is  obligated  to  manage  the  National  Forests,  including 
that  portion  in  the  Shelton  Unit,  in  accordance  with  the  National  Forest  Management  Act. 
This  is  indicated  in  the  Forest  Plan  for  the  Olympic  National  Forest,  and  supported  in  the 
decision  on  the  administrative  appeal  to  the  Chief  on  that  issue.  The  designation  does  not 
require  a  change  in  the  Cooperative  Agreement. 


Habitat  Conservation  Areas 

•  Comment:  How  were  the  HCAs  mapped  for  the  ISC  Report. 

Response:  This  explanation  is  presented  in  the  FEIS.  See  “Northwest  Forestry 
Association  Alternatives”  in  Chapter  2,  “Alternatives  Eliminated  from  Detailed  Study.” 


•  Comment:  The  alternative  maps  show  HCAs  on  lands  managed  by  others,  including 
the  Nation  Park  Service.  Were  acreages  off  the  National  Forests  used  in  the  analysis  of 
viability  and  environmental  consequences? 

Response:  The  HCAs  on  all  ownerships  are  included  on  the  maps  for  Alternatives  B, 

C,  and  D  to  indicate  the  location  of  those  HCAs  by  the  Interagency  Scientific  Committee. 
The  viability  and  environmental  analysis  in  this  environmental  impact  statement  does  not 
include  those  acres  in  the  calculations.  However,  the  management  of  other  Federal  lands 
in  accordance  with  Section  7(a)  of  the  Endangered  Species  Act  is  an  assumption  for  the 
viability  analysis.  See  “Assumptions”  under  “Assessing  the  Alternatives”  in  Chapter  3&4. 
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Alternatives 

Major  Additional,  or  Modified,  Alternatives 

Introduction.  During  the  comment  period  many  people  and  organizations  offered 
ideas  for  new,  different,  or  modified  alternatives.  They  included  suggestions  for  changes 
in  the  general  management  of  the  National  Forests,  site-specific  changes  to  boundaries 
of  HCAs  and  standards  and  guidelines,  sub-regional  forest  management  strategies,  the 
reexamination  of  Forest  Plans  for  all  or  specific  resource  management,  and  suggestions  for 
major  policy  or  legislative  changes.  Others  requested  alternatives  that,  in  the  DEIS,  were 
considered  but  eliminated  from  detailed  study. 

As  noted  in  Chapter  1,  this  environmental  impact  statement  is  sharply  focused  on 
providing  management  direction  that  will  ensure  the  viability  of  the  northern  spotted 
owl.  Many  requests  would  require  more  time  than  the  injunction  established,  or 
greater  authority  than  the  Forest  Service  has.  This  environmental  impact  statement 
responds  to  the  need  for  management  direction  on  National  Forests  throughout  the 
range  of  the  northern  spotted  owl.  Requests  to  consider  site-specific  modifications  or 
special  sub-regional  management  strategies  are  too  limited  in  scope  for  inclusion  in  this 
programmatic  environmental  impact  statement. 

Many  of  the  alternatives  suggested  are  ideas  that  should  be  explored  in  other  contexts. 
Some  should  be  raised  as  Forest  Plans  are  completed,  amended,  or  revised.  Others  would 
have  to  be  examined  in  the  research  and  monitoring  of  spotted  owl  populations,  habitat, 
and  habitat  management.  Others  can  be  addressed  in  the  process  of  making  minor 
adjustments  and  clarifications  as  these  standards  and  guidelines  are  implemented.  And 
some  would  require  the  revision  of  Federal  laws. 


Combination  of  Alternatives 

•  Comment:  The  interdisciplinary  team  should  develop  and  analyze  an  alternative  that 
would  combine  the  areas  to  which  the  standards  and  guidelines  for  HCAs  are  applied  in 
Alternatives  C  and  D,  or  those  areas  in  Alternatives  B,  C,  and  D  (which  would  be  the 
same). 

Response:  An  alternative  combining  Alternative  C  and  D’s  lands  managed  primarily 
for  spotted  owl  habitat  was  not  developed  and  analyzed  as  it  would  not  be  substantially 
different  from  the  alternatives  already  presented.  The  environmental  consequences  of  such 
an  alternative  can  be  easily  estimated  from  the  information  about  Alternatives  C  and  D; 
no  additional  information  would  be  generated  that  would  be  essential  for  a  choice  among 
the  alternatives. 


Alternatives  with  Changed  Standards  and  Guidelines 

•  Comment:  The  interdisciplinary  team  should  develop  and  analyze  alternatives  that 
would: 

•  utilize  a  75-11-60  rule  for  managing  the  Forest  Matrix  in  place  of  the  50-11-40  rule, 
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•  add  protected  corridors  to  Alternative  C, 

•  increase  the  size  of  some  HCAs  to  result  in  an  alternative  between  Alternative  B  and 
Alternative  C, 

•  allow  all  timber  to  grow  to  an  old-growth  stage  before  harvesting  (or  manage  on  a 
250-year  rotation), 

•  protect  all  existing  old  growth, 

•  implement  the  Douglas  project, 

•  modify  the  SOHA  proposal  to  yield  an  alternative  between  Alternatives  A  and  B, 

•  based  on  new  forestry  (or  New  Perspectives), 

•  stop  all  timber  harvest  and  permit  no  silvicultural  management  of  old  growth, 

•  stop  all  clearcutting,  and  substitute  thinning  and  selective  harvest, 

•  develop  new  industries  not  tied  to  forests,  plus  have  an  aggressive  reforestation 
program, 

•  utilize  more  helicopter  logging  to  selectively  harvest  old-growth  stands  to  mitigate 
economic  and  environmental  effects, 

•  consider  growing  spotted  owl  habitat  rather  than  just  preserving  such  habitat, 

•  establish  experimental  forests,  and  develop  innovative  uses  of  wood  products,  and 

•  develop  a  less-than-5-year  management  plan  for  owl  habitat  in  California  for  use 
until  the  Recovery  Plan  is  established. 

Response:  These  requests  were  presented  as  brief  requests,  and  lacked  sufficient  detail 
on  which  to  base  an  alternative  which  would  manage  spotted  owl  habitat  throughout  the 
planning  area.  Many  of  these  ideas  are  also  addressed  in  the  FEIS  in  the  discussion  of 
specific  resources  or  environmental  consequences,  or  are  responded  to  in  greater  detail 
elsewhere  in  this  appendix. 


Alternatives  Outside  Forest  Service  Authority 

•  Comment:  The  interdisciplinary  team  should  develop  and  analyze  alternatives  that 
would  have  a  ten- year  “cooling-off  period”  of  no  timber  harvest,  change  the  laws  governing 
the  spotted  owl  and  forest  management,  restrict  the  export  of  logs,  and  have  timber 
companies  fund  research  directed  by  a  committee  with  members  from  both  sides  of  the 
issue. 

Response:  These  proposals  are  outside  the  authority  of  the  agency  as  well  as  outside  the 
scope  of  this  environmental  impact  statement. 


•  Comment:  The  Forest  Service  should  develop  an  alternative  that  examines  an 
interagency  northern  spotted  owl  plan,  even  though  it  is  not  within  the  jurisdiction  of  the 
agency. 

Response:  The  alternatives  respond  to  the  underlying  purpose  and  need,  which  is 
to  ensure  the  viability  of  the  spotted  owl  on  National  Forests.  (See  the  comments  and 
responses  in  “The  EIS  Process”  section  of  this  appendix.)  However,  the  ISC  Strategy,  the 
Forest  Service  portion  of  which  is  Alternative  B,  is  an  interagency  spotted  owl  plan. 
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A  Full  Range  of  Alternatives 

•  Comment:  The  Forest  Service  has  in  this  environmental  impact  statement  “failed  to 
create,  much  less  consider,  a  full  range  of  alternatives.” 

Response:  It  is  a  common  misconception  that  NEPA  requires  an  agency  to  consider 
a  wide,  or  full,  range  of  alternatives.  What  is  required  is  that  the  agency  explore  and 
evaluate,  “all  reasonable  alternatives”  which  respond  to  the  “underlying  purpose  and 
need”  (40  CFR  1502.14(a)  and  1502.13).  The  alternatives  presented  in  Chapter  2  in  this 
environmental  impact  statement  meet  these  requirements. 


An  “Environmental  Alternative” 

#  Comment:  Why  was  no  “environmental  alternative”  examined  in  the  FEIS  (to  balance 
the  “industry  alternative”)  “ 

Response:  As  it  protects  all  northern  spotted  owl  nesting,  roosting,  and  foraging 
habitat,  and  provides  for  dispersal  habitat  throughout  the  rest  of  the  National  Forest,  the 
interdisciplinary  team  believes  that  Alternative  D  well  represents  the  management  and 
consequences  of  an  alternative  with  extensive  preservation  of  spotted  owl  habitat. 

Also,  no  ’’environmental  alternative44  for  managing  spotted  owl  habitat  with  sufficient 
detail  to  analyze  the  environmental  effects  was  received.  No  indication  of  an  interest  in 
submitting  such  an  alternative  was  received  during  scoping  so  that  it  could  have  been 
addressed  in  the  DEIS,  or  during  the  comment  period  on  the  DEIS  in  sufficient  time  to  be 
considered  in  the  FEIS. 


Modified  Alternative  D 

•  Comment:  The  Forest  Service  should  consider  an  alternative  that  would  modify 
Alternative  D  by  prohibiting  clearcutting  in  the  Forest  Matrix,  replacing  the  HCAs  and 
CHUs  with  a  new  series  of  HCAs  (based  on  the  Audubon  Society’s  ’’Forest  Ecosystem 
Reserves44  which  typically  have  less  than  20  pairs  of  owls),  and  prohibit  timber  harvest  in 
roadless  areas,  SOHAs,  contiguous  1000-acre  stands  of  original  forest,  and  all  spotted  owl 
nesting,  roosting,  and  foraging  habitat. 

Response:  This  proposal  for  an  alternative  goes  beyond,  in  many  ways,  the  scope  of  this 
environmental  impact  statement  in  an  attempt  to  achieve  goals  beyond  the  underlying 
purpose  and  need.  The  substitute  HCA  system  (using  reserves  apparently  not  designed  to 
ensure  spotted  owl  viability)  does  not  hold  the  promise  for  spotted  owl  viability  as  does 
that  of  the  rigorously  reviewed  HCA  system  of  the  ISC  Strategy. 

This  proposal  was  first  received  by  the  Forest  Service  on  December  27,  1991,  which  did  not 
permit  any  modification  of  the  proposal  to  better  respond  to  the  proposed  action. 
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Sub-Region  Management  Alternatives 

•  Comment:  A  proposal  was  submitted  to  modify  the  silvicultural  prescriptions  on  the 
Olympic  and  Mt.  Baker- Snoqualmie  National  Forests  to  lengthen  the  rotation  ages, 
increase  lire  protection,  and  prune  and  thin  forests  to  meet  spotted  owl  habitat  needs, 
along  with  assuring  a  continued  supply  of  high  quality  timber. 

Response:  These  proposals  were  not  explored  because  they  did  not  address  habitat 
needs  for  the  spotted  owl  throughout  its  range.  Since  this  proposal  would  involve  changes 
in  forest  management  well  beyond  the  scope  of  this  EIS,  they  are  better  examined  as 
these  Forest  Plans  are  reviewed  for  possible  amendment  or  revision  and  as  a  silvicultural 
strategy  to  be  explored  in  the  Adaptive  Management  aspects  of  the  Alternatives. 

Some  aspects  of  the  proposal  are  addressed  in  the  Timber  Management  sections  of  the 
FEIS  and  this  appendix. 


•  Comment:  If  the  "well  distributed  in  the  planning  area  w  of  the  regulation  requiring 
that  viability  be  maintained  (36  CFR  219.19)  refers  to  National  Forests  rather  than 
Regions,  an  alternative  that  applied  the  ISC  Strategy  standards  to  the  Cascade  forests  and 
exempt  certain  areas,  such  as  the  Oregon  Coat  Range,  should  be  analyzed. 

Response:  ’’The  planning  area“  is  ’’The  area  of  the  National  Forest  System  covered  by 
a  regional  guide  or  forest  plan.  “  (36  CFR  219.3).  For  this  proposed  action  to  amend  the 
Regional  Guides,  ’’the  planning  area“  consists  of  those  lands  in  the  Regions  administered 
by  the  Forest  Service  within  the  range  of  the  northern  spotted  owl.  Thus,  the  population 
must  be  well  distributed  in  the  full  collection  of  the  National  Forests  in  its  range. 


•  Comment:  Since  the  northern  spotted  owl  is  analyzed  using  five  separate  physiographic 
provinces,  there  should  be  more  unique  management  direction  for  each  province,  especially 
the  Klamath  Province  in  California. 

Response:  The  management  direction  for  all  the  alternatives  does  reflect  differences  in 
the  conditions  in  the  physiographic  provinces. 


Separate  Alternative  for  California 

•  Comment:  Up-to-date  information  about  the  northern  spotted  owl  in  California 
and  elsewhere  was  not  used;  the  Forest  Service  should  develop  a  separate  analysis  and 
alternative  for  lands  in  California. 

Response:  All  currently  available  information  from  the  scientific  literature  and  from 
the  1991  field  season  was  used  in  preparing  the  DEIS  and  FEIS.  The  development  of  a 
separate  EIS,  and  separate  alternative,  for  California  was  considered  in  the  DEIS,  but 
those  alternatives  were  eliminated  from  detailed  study  (see  Chapter  2,  ’’Alternatives 
Eliminated  from  Detailed  Study’).  The  interdisciplinary  team  concluded  that,  as  in  the 
DEIS,  it  is  not  necessary  to  prepare  a  separate  document  or  alternative  for  California  lands 
in  order  to  examine  alternatives  that  will  ensure  the  long-term  viability  of  the  northern 
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spotted  owl.  See  also  discussions  on  the  northern  spotted  owl  in  this  appendix  and  in 
Chapter  3&4  of  the  FEIS.  (Other  comments  requesting  that  standards  and  guidelines 
should  be  different  for  the  National  Forests  in  California  are  addressed  elsewhere  in  this 
appendix.) 


Scientific  Panel  and  Ecosystem  Approach  Alternatives 

(See  also  “Management  of  Other  Resources”  in  “The  EIS  Process”  section  of  this 
appendix.) 

•  Comment:  There  are  important  interrelationships  of  the  spotted  owl  with  old-growth  (or 
ancient)  forests  and  other  wildlife  species  (including  the  marbled  murrelet  and  salmonids). 
Therefore,  the  Forest  Service  should  develop  and  present  an  alternative  that  would  use  “an 
ecosystem  approach”  to  take  all  these  into  consideration. 

(An  alternate  expression  of  this  comment  voiced  a  concern  over  a  “single  species”  approach 
to  land  and  resource  management.  Others  noted  that  the  Scientific  Panel  (Johnson  et 
al.  1991)  rated  the  ISC  Strategy  as  medium  to  low  for  sensitive  fish  species  and  for  old 
growth,  and  thus  an  alternative  should  be  designed  to  benefit  or  protect  those  components 
of  the  environment.) 

Response:  The  DEIS  and  the  FEIS  both  display  the  environmental  effects  of  the 
alternatives  on  existing  old-growth  stands  and  associated  wildlife  species,  and  it  was  one  of 
the  elements  used  in  comparing  the  alternatives.  Developing  and  presenting  an  alternative 
to  manage  ecosystems  or  resources  not  directly  tied  to  management  for  the  northern 
spotted  owl  is  outside  the  scope  of  this  environmental  impact  statement. 


#  Comment:  Include  or  adopt  one  or  an  array  of  alternatives  from  the  report  of 
the  Scientific  Panel  on  Late-Successional  Forest  Ecosystems  (Johnson  et  al.  1991). 
(Alternatives  12  and  14  from  that  report  were  most  frequently  requested.  The  Panel’s 
Alternative  8  was  also  requested.) 

Response:  This  type  of  alternative  was  considered  but  eliminated  from  detailed  study  in 
this  environmental  impact  statement.  See  that  section  at  the  end  of  Chapter  2. 


•  Comment:  The  Forest  Service  should  cease  timber  harvest  in  old-growth  forests, 
establish  large  permanent  land  reserves  of  natural  old-growth  forests,  permanent  land 
reserves  for  key  stream  corridors  and  watersheds  between  the  old-growth  reserves,  and 
cease  clearcutting  in  all  parts  of  the  National  Forests. 

Response:  As  noted  in  responses  to  comments  in  the  “Management  of  other  Resources” 
section  of  “The  EIS  Process”  in  this  appendix,  this  alternative  goes  beyond  the  scope  of 
this  environmental  impact  statement. 
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Specific  Boundary  and  Unit  Change  Alternatives 

•  Comment:  Reviewers  submitted  maps  and  text,  submitted  field  sighting  notes,  and 
named  specific  drainages,  to  advocate  alternatives  with  changed  boundaries  for  HCAs  and 
CHUs  or  to  request  the  deletion  or  addition  of  HCAs  from  the  alternatives. 

Response:  Site-specific  changes  to  specific  units  and  unit  and  area  boundaries  are  too 
detailed  for  this  environmental  impact  statement.  Such  changes  more  properly  should 
be  referred  to  the  Oversight  Team  which  will  evaluate  and  may  recommend  changes  in 
boundaries  and  standards  and  guidelines  to  the  Steering  Committee.  See  the  discussion  in 
Chapter  2-  “Implementation  of  Alternatives  B,  C,  or  D”. 


Alternatives  for  Lands  Off  the  National  Forests 

•  Comment:  Reviewers  had  questions  about,  and  requests  for,  alternatives  managing  lands 
other  than  the  National  Forests  for  spotted  owl  habitat. 

Response:  See  the  comments  and  responses  regarding  lands  other  than  the  National 
Forests  in  this  appendix  under  “The  EIS  Process.” 


Alternative  C  Comments 

•  Comment:  Alternative  C’s  use  of  the  standards  and  guidelines  for  Habitat  Conservation 
Areas  (HCAs)  for  the  lands  in  Critical  Habitat  outside  the  HCAs  severely  restricts  timber 
harvest  and  other  development  activities.  These  restrictions  were  not  specified  by  the 
U.S.  Fish  and  Wildlife  Service  in  its  proposal.  The  assumption  of  such  restrictions  cause 
Alternative  C  to  display  greater  negative  economic  impact  than  those  estimated  by  the 
U.S.  Fish  and  Wildlife  Service. 

Response:  The  Critical  Habitat  final  rule  does  not  specify  what  management  should 
occur  in  the  Critical  Habitat  Units  outside  of  the  areas  designated  as  HCAs  by  the  ISC 
Strategy.  The  interdisciplinary  team  determined  that  in  order  to  examine  a  management 
strategy  for  spotted  owl  habitat  that  was  more  protective  than  that  of  Alternative  B,  the 
more  rigorous  management  prescriptions  of  HCAs  would  be  applied.  (If  the  Forest  Matrix 
prescription  ’f  50-11-40  were  all  that  applied  to  the  CHU  outside  the  HCAs,  Alternative 
C  would  then  be  identical  to  Alternative  B.)  Some  other  economic  analyses  of  the  effects 
of  the  proposed  CHUs  have  assumed  a  timber  harvest  level  in  the  CHUs  outside  HCAs  at 
some  interim  level  between  the  two  prescribed  levels  of  harvest.  However,  no  management 
standards  and  guidelines  were  given  by  the  U.S.  Fish  and  Wildlife  Service  to  serve  as  a 
basis  for  habitat  management  or  for  estimating  other  environmental  effects.  The  analysis 
of  Alternative  B  also  serves  as  an  estimate  of  the  environmental  consequences  of  managing 
the  CHUs  outside  HCAs  under  the  50-11-40  rule  alone. 


•  Comment:  Alternative  C  was  based  on  the  U.S.  Fish  and  Wildlife  Service’s  proposal  of 
May  6,  1991,  and  the  alternative  should  be  changed  to  reflect  the  substantial  subsequent 
modifications. 
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Response:  Alternative  C  in  the  FEIS  is  based  on  the  January  1992  Critical  Habitat  final 
rule,  as  the  DEIS  indicated  would  be  done. 


The  “No-Action”  Alternative 

•  Comment:  Alternative  A  should  not  be  identified  as  the  ‘“’o-Action’  Alternative” 
because  it  was  not  in  place  for  long  (because  of  Section  318  and  litigation)  or  because  it 
actually  would  harvest  more  timber  than  the  other  alternatives. 

Response:  The  CEQ  Regulations  (40  CFR  1502.14(d)  require  that  an  alternative  of  no 
action  be  explored  and  evaluated,  and  its  “Forty  Most  Asked  Questions  Concerning  CEQ’s 
NEPA  Regulations”  indicates  in  Question  3  that  in  cases  such  as  this,  the  “no  action” 
alternative  is  continuing  with  the  present  course  of  action  until  the  action  is  changed.  As 
noted  in  this  document,  Alternative  A  is  the  current  management  direction  upon  Judge 
Dwyer’s  ruling  that  the  September  29,  1990,  notice  (55  FR  40412,  October  3,  1990)  was 
not  in  compliance  with  procedural  requirements  of  the  NFMA. 


•  Comment:  Alternative  A  should  not  be  based  on  the  Pacific  Southwest  Regional  Guide 
because  it  was  vacated  by  the  Forest  Service. 

Response:  The  September  29,  1990,  vacating  of  the  1988  Record  of  Decision  for  the 
Region  6  Supplemental  FEIS  was  found  not  to  be  in  compliance  with  the  NFMA’s 
procedural  requirements.  Thus,  it  remains  the  part  of  the  management  direction  used  to 
describe  the  no  action  alternative,  and  would  be  the  relevant  management  direction  should 
Alternative  A  be  selected. 


•  Comment:  Because  the  Forest  Plans  are  not  complete  for  four  of  the  northern  California 
National  Forests,  and  because  the  Record  of  Decision  for  the  Regional  Guide  was  vacated, 
the  Timber  Management  Plans  for  those  Forests  should  constitute  the  No  Action 
Alternative. 

Response:  The  Court  in  SAS  v  Evans  ruled  that  the  decision  vacating  the  Record  of 
Decision  was  not  in  compliance  with  the  NFMA  procedures.  Therefore,  the  Regional 
Guide  direction  is  the  ongoing  direction  that  would  apply  in  the  absence  of  the  proposed 
action. 


“Multi-Resource  Strategy”  Alternative 

•  Comment:  Over  two  thousand  people  who  submitted  written  comments  and  spoke  at  the 
hearings  asked  that  the  interdisciplinary  team  present  the  Multi- Resource  Strategy  and 
its  effects  in  the  same  manner  as  the  other  alternatives.  They  also  asked  that  the  Forest 
Service  adopt  and  implement  that  strategy. 

Response:  The  Multi-Resource  Strategy  is  presented  in  the  FEIS  as  Alternative  E.  The 
Record  of  Decision,  which  will  follow  this  FEIS  by  a  month,  will  identify  which  alternative 
(or  variation)  is  adopted. 
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•  Comment:  Why  was  the  industry  alternative  (designated  as  Alternative  E  in  the  FEIS) 
being  considered  since  it  was  based  on  economics  and  not  on  sound  scientific  principles? 

It  should  not  be  included  because  it  does  not  meet  the  purpose  of  the  proposed  action-to 
ensure  the  viability  of  the  northern  spotted  owl. 

Response:  The  alternative  was  included  because  it:  a)  was  requested  by  a  large 
number  of  respondents,  b)  proposed  management  prescriptions  in  sufficient  detail  that  its 
environmental  effects  could  be  evaluated,  c)  was  a  management  proposal  that  might  have 
met  the  purpose  and  need  of  the  proposed  action. 

The  interdisciplinary  team’s  principal  focus  was  in  assessing  the  environmental  and 
viability  effects  of  the  alternative’s  standards  and  guidelines  in  the  National  Forests.  The 
adequacy  of  the  scientific  basis  supporting  the  proposal  was  not  a  principal  question 
addressed  by  the  interdisciplinary  team,  as  the  interdisciplinary  team  was  expressly 
concerned  with  the  environmental  consequences  including  the  viability  of  the  spotted  owl, 
of  managing  the  National  Forests  with  the  management  direction  proposed.  The  Strategy 
has  been  sent  to  a  number  of  recognized  scientists  for  an  independent  peer  review  in  order 
to  obtain  a  review  of  its  scientific  credibility. 

The  alternative’s  ability  to  adequately  respond  to  the  purpose  of  ensuring  the  viability  of 
the  owl  could  not  be  determined  without  analysis. 


Incomplete  Alternatives 

•  Comment:  It  appears  that  the  alternatives  are  incomplete  because  they  lack  mitigation 
measures  or  management  practices  that  would  be  implemented. 

Response:  All  alternatives  retain  the  management  direction  of  Forest  Plans,  Regional 
Guides,  or  other  land  and  resource  management  direction.  See  “Mitigation  and  Resource 
Management  Direction”  at  the  beginning  of  Chapter  2  in  the  FEIS. 
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Incorporation  of  Research 

•  Comment:  There  is  a  need  to  incorporate  a  mechanism  to  initiate  research  into  forest 
management  practices  to  broaden  the  base  of  habitat  for  spotted  owls,  and  to  incorporate 
these  into  Forest  Service  management  policy. 

Response:  Such  a  mechanism  is  part  of  all  the  alternatives.  See  the  sections  on 
“Adaptive  Management”  in  the  description  of  each  alternative  in  Chapter  2  of  the  FEIS. 


Amendment  of  Standards  and  Guidelines 

•  Comment:  Each  of  the  alternatives  includes  an  “adjustment  process”  that  allows  for 
adjustments  to  the  areas  and  standards  and  guidelines  to  allow  for  changing  conditions  and 
new  information.  There  is  no  language  that  assures  that  these  changes  would  be  favorable 
to  the  viability  of  the  owl. 

Response:  Chapter  2  of  the  FEIS  presents  information  on  the  “Adjustment  Process” 
and  on  “Implementation”.  Proposed  changes  are  all  evaluated  for  consistency  with  the 
selected  strategy,  and  subject  to  the  NEPA  process  and  administrative  appeals,  before 
implementation.  The  requirement  of  consistency  with  the  strategy,  combined  with 
environmental  analysis  and  involvement  and  notification  of  agencies  and  the  public,  assure 
that  the  changes  will  be  either  favorable  or  neutral  in  their  effects  on  the  viability  of  the 
northern  spotted  owl. 


•  Comment:  Standards  and  guidelines  should  not  be  subject  to  amendment  on  a 

site-specific  basis  for  particular  timber  sales.  The  adaptive  management  mechanism  should 
not  be  used  within  HCA’s. 

Response:  The  process  of  implementing  the  decision  is  presented  by  alternative  in 
Chapter  2  of  this  document.  This  EIS  describes  a  process  that  is  an  expansion  of  the 
process  established  in  the  ISC  Report,  and  uses  an  Oversight  Team  and  a  Steering 
Committee.  The  implementation  and  adaptation  process  will  be  subject  to  NEPA,  with 
documentation  appropriate  to  the  action. 


«  Comment:  Any  conflict  arising  between  the  selected  alternative  and  existing  Forest 
Plan  standards  and  guidelines  should  be  resolved  in  favor  of  non-intervention  in  natural 
processes. 

Response:  The  section  “Implementation”  for  each  of  the  alternatives  (see  Chapter  2) 
indicates  that  the  Forest  Plan  amendment  and  NEPA  processes  will  be  used  to  resolve  any 
such  conflicts. 
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Area  Boundaries 

•  Comment:  The  alternative  maps  accompanying  the  DEIS  were  too  generalized  to 
accurately  designate  the  location  of  owl  management  areas.  If  boundaries  were  not 
specified  in  the  FEIS,  additional  NEPA  documentation  would  have  to  accompany  future 
boundary  specification. 

Response:  The  boundaries  of  the  areas,  which  are  illustrated  on  the  FEIS  maps,  are  in 
the  GIS  system  in  detail  (see  Appendix  B)  and  represent  boundaries  located  in  operational 
detail  for  all  alternatives. 


Technical  Review  Team 

•  Comment:  Questions  were  raised  regarding  the  “interagency  technical  body  organized  to 
review  implementation  of  the  conservation  strategy”,  especially  if  the  Forest  Service  is  the 
only  agency  formally  implementing  the  ISC  Strategy. 

Response:  The  interagency  Technical  Review  Team  was  organized  in  November  1990. 
(See  Chapter  2  of  the  FEIS.) 


•  Comment:  The  results  of  the  Technical  Review  Team  must  be  open  to  full  public  review 
and  appeal. 

Response:  The  adjustment  process  and  implementation  of  the  alternatives  described 
in  Chapter  2  of  the  FEIS  make  full  use  of  the  NEPA  process  and  have  access  to 
administrative  appeals  of  decisions. 

Standards  and  Guidelines  for  Activities 

Several  asked  specific  questions  concerning  which  activities  are  consistent  with  the 
management  direction  of  the  alternative.  Information  on  management  under  Alternative 
A  will  be  found  in  the  Forest  Plans  and  Regional  Guides.  Specific  direction  and 
interpretation  for  Alternatives  B,  C,  and  D  will  be  found  in  three  question  and  answer 
documents  that  were  incorporated  by  reference  (USDA  Forest  Service,  1991a,  Thomas 
1991,  and  Mays  and  Mulder  1991b.)  They  are  available  from  the  address  on  the  title  page. 


•  Comment:  A  reviewer  asked  for  additional  information  on  FERC  (Federal  Energy 
Regulatory  Commission)  applications  in  HCAs,  and  requested  additional  information 
about  the  standards  and  guidelines  that  would  apply. 

Response:  Question  6  of  the  second  set  of  questions  and  answers  (Thomas  1991) 
notes:  “Such  activities  as  small  hydroelectric  projects,  .  .  .  may  or  may  not  significantly 
affect  the  quality  of  owl  habitat.  These  should  be  considered  on  a  local  basis  using  local 
knowledge  to  assess  the  effects  of  the  proposals.” 
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Information  regarding  the  current  status  of  applications  can  be  best  obtained  from  the 
appropriate  Regional,  Forest,  or  Ranger  District  Office.  Some  of  these  may  be  referred  to 
the  Oversight  Team  for  evaluation  of  their  consistency  with  the  selected  alternative. 


•  Comment:  Explain  which  non-timber  activities  are  allowed  in  HCAs. 

Response:  Most  activities  that  do  not  adversely  impact  spotted  owl  habitat  are 
permitted.  These  include  greenery,  fern,  and  mushroom  gathering,  berry  picking,  and 
cone  harvesting.  Activities  such  as  small  hydroelectric  projects,  campground  and  trail 
construction,  ski  resorts,  and  rock  pit  expansions  may  or  may  not  adversely  affect  spotted 
owl  habitat,  and  must  be  evaluated  on  a  case-by-case  basis  (Thomas  1991,  Question 
6).  Activities  specifically  prohibited  are  identified  in  the  standards  and  guidelines  for 
Alternatives  B,  C,  and  D  in  the  FEIS.  Activities  not  specifically  addressed  will  be 
evaluated  by  the  Oversight  Team  for  their  consistency  with  the  selected  alternative. 


•  Comment:  Under  the  50-11-40  Rule  the  area  within  the  National  Parks  would  be  used 
to  calculate  the  50  percent  of  the  quarter  township’s  forest  landscape  in  forest  stands  with 
a  mean  d.b.h.  of  11  inches  and  40  percent  canopy  closure.  Could  application  of  this  rule 
lead  to  clearcutting  up  to  National  Park  boundaries? 

Response:  It  could,  if  the  standards  and  guidelines  for  the  management  areas  adjoining 
National  Parks  in  the  Forest  Plans  permit  it,  and  the  environmental  analysis  for  the 
proposed  harvest  shows  it  to  be  the  optimum  harvest  method. 


Implementation  in  California 

•  Comment:  How  would  the  decision  be  implemented  in  California,  where  several 
National  Forests  do  not  yet  have  approved  Forest  Plans? 

Response:  The  process  by  which  this  decision  will  be  implemented  for  each  of  the 
alternatives  in  northern  California  is  described  in  the  “Implementation”  section  for  each 
alternative. 
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Scientific  Credibility  of  the  ISC  Report 

•  Comment:  The  ISC  Report  is  not  scientifically  credible  since  it  is  a  product  of  subjective 
personal  judgement  rather  than  objective  scientific  research. 

Response:  The  ISC  Strategy  for  the  northern  spotted  owl  is  scientifically  credible  for 
several  reasons.  First,  the  scientific  method  was  used  to  develop  the  strategy.  Strategies 
were  tested  and  adjusted  with  the  best  available  quantitative  data  and  other  information 
including  modeling.  Second,  each  member  of  the  committee  had  credentials,  experience, 
and  reputations  appropriate  to  the  task.  Third,  published  literature,  reports  and  ongoing 
research  was  reviewed  and  considered  when  developing  the  strategy.  Finally,  the  report 
was  subject  to  thorough  peer  review  by  professionals  selected  by  the  following  societies: 
The  Wildlife  Society,  Society  of  American  Foresters,  Society  for  Conservation  Biology,  The 
American  Ornithologists’  Union,  and  The  Ecological  Society  of  America  (USDA  Forest 
Service  1991a,  Question  #15). 


•  Comment:  The  Forest  Service  should  not  accept  the  ISC  Report  because  it  is  being 
rejected  by  other  sources.  The  report  entitled  the  “Facade  of  Science”  and  criticisms 
received  in  5145  v  Evans  were  given  as  specific  examples. 

Response:  The  Forest  Service  accepts  the  ISC  Strategy  because  it  is  a  scientifically 
credible  strategy  for  the  conservation  of  the  northern  spotted  owl.  The  “Facade  of 
Science”  is  the  most  commonly  referenced  document  that  criticizes  the  ISC  Strategy  as  not 
being  objective  science.  The  “Facade  of  Science”  states,  “This  does  not  mean  that  the  ISC 
Strategy  is  necessarily  wrong  or  is  fatally  flawed”.  The  “Facade  of  Science”  is  founded  on 
selective  quotations  taken  out  of  context  from  depositions  given  by  five  members  of  the 
Interagency  Scientific  Committee.  In  addition,  the  “Facade  of  Science”  did  not  identify 
the  authors  so  their  credentials  are  not  known. 

In  the  court  transcripts  for  5A5  v  Evans,  Doaks,  Orians,  and  Kareiva  critique  the  ISC 
Strategy,  particularly  the  modeling.  Modeling  was  only  a  part  of  the  ISC  Strategy.  The 
ISC  utilized  the  best  available  information  and  professional  judgement  in  the  development 
of  the  ISC  Strategy.  It  is  the  most  scientifically  credible  plan  for  management  of  the 
northern  spotted  owl  developed  to  date. 


•  Comment:  There  is  little  chance  that  the  coordinated  interagency  effort  necessary 
to  fully  implement  the  ISC  Strategy,  in  either  the  short  or  long  term,  will  materialize. 
Explain  how  this  will  work. 

Response:  A  detailed  description  of  the  interagency  coordination  required  to  successfully 
accomplish  all  aspects  of  the  strategy  is  described  in  this  environmental  impact  statement 
in  Chapter  2.  However,  the  full  implementation  of  the  ISC  Strategy  by  all  agencies  is  not 
necessarily  required.  In  fact,  the  viability  analysis  in  this  EIS  assumed  other  agencies 
would  comply  with  the  Endangered  Species  Act. 
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•  Comment:  Some  of  the  assumptions  used  in  the  ISC  Strategy  were  too  optimistic. 

Response:  The  Interagency  scientific  Committee  interpreted  the  data  with  recognition 
to  uncertainties  and  assumptions.  Assumptions  must  be  made  with  any  modeling  effort. 
The  best  available  empirical  data  was  reviewed  by  the  committee  and  uncertainties 
pertaining  to  the  models  were  clearly  identified  in  Appendix  M  of  the  ISC  Report  (Thomas 
et  al.  1990).  The  viability  ratings;  HIGH,  MEDIUM  and  LOW,  account  for  degrees  of 
uncertainty. 

Further,  while  quantitative  analytical  methods  were  used  in  the  ISC  Report,  and  in  this 
EIS,  these  were  not  the  only  methods  used  to  assess  population  viability.  Professional 
judgement  was  relied  upon  after  review  of  the  best  available  empirical  data.  Therefore,  any 
potential  problems  with  the  modeling  effort  is  expected  to  be  minimal. 

Monitoring,  research  and  the  Spotted  Owl  Recovery  Plan,  which  is  expected  to  be  released 
this  year,  will  provide  information  to  test  these  assumptions  thereby  providing  information 
necessary  for  adaptive  management.  Additional  precautions  will  be  provided  by  the 
project  level  consultation  with  U.S.  Fish  and  Wildlife  Service  on  actions  that  affect  spotted 
owls  and  their  habitat. 


•  Comment:  The  fact  that  some  information  used  in  the  ISC  Report  was  incomplete 
and  other  information  was  unavailable  raises  questions  regarding  the  conclusion  that  the 
“central  relationships  are  well  established”  as  well  as  the  conclusion  that  the  incomplete 
and  unavailable  information  is  “not  essential  to  a  reasoned  choice  among  alternatives.” 

Response:  The  information  used  for  this  environmental  impact  statement  analysis  was 
the  best  available.  The  scientists  and  biologists  who  developed  and  reviewed  the  viability 
analysis  in  this  EIS  are  experts  in  their  fields.  The  basic  information  upon  which  the 
ISC  Strategy  was  founded  was  from  recent  and  pertinent  research,  and  after  review  of 
new  information  it  was  determined  that  central  relationships  such  as  population  trends 
and  structural  characteristics  of  preferred  habitats  have  not  changed  significantly  since 
publication  of  the  ISC. 

Incomplete  or  unavailable  information  on  factors  that  could  influence  population  size  may 
change  in  value  as  new  research  and  monitoring  information  is  gathered. 

Since  publication  of  the  ISC  Strategy,  additional  owl  locations  have  been  identified.  As  a 
result,  the  number  of  spotted  owls  reported  in  this  document  is  larger  than  that  reported 
by  the  ISC.  This  increase  does  not  materially  change  results  of  the  analysis  in  this  EIS, 
which  is  based  on  habitat  capability  rather  than  numbers  of  known  owls. 


Endangered  Species  Act  and  Consultation 

•  Comment:  Because  the  northern  spotted  owl  is  listed  as  a  Threatened  species  under 
the  Endangered  Species  Act,  you  must  be  sure  you  complete  consultation  requirements 
with  U.S.  Fish  and  Wildlife  Service.  Explain  the  U.S.  Fish  and  Wildlife  Service’s  role  for 
consultation  on  this  effort  and  on  the  alternatives  analyzed. 
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Response:  The  Forest  Service  requested  that  the  U.S.  Fish  and  Wildlife  Service  provide 
a  biological  opinion  on  the  preferred  alternative,  Alternative  B,  to  assure  that  it  complies 
with  the  Endangered  Species  Act.  On  December  18,  1991,  the  U.S.  Fish  and  Wildlife 
Service  completed  formal  consultation  on  the  preferred  alternative  and  concluded,  “It 
is  the  biological  opinion  of  the  Service  that  adoption  of  the  preferred  alternative  B,  the 
Interagency  Scientific  Committee’s  A  Conservation  Strategy  for  the  Northern  Spotted  Owl 
(Conservation  Strategy)  [Thomas  et  al.  1990],  is  not  likely  to  jeopardize  the  continued 
existence  of  the  northern  spotted  owl”. 

The  U.S.  Fish  and  Wildlife  Service  can  give  “conservation  recommendations”  that  are 
suggestions  regarding  discretionary  measures  to  minimize  or  avoid  adverse  effects  of  the 
proposed  action  on  any  listed  species  or  Critical  Habitat.  If  the  U.S.  Fish  and  Wildlife 
Service  feels  the  proposed  action  needs  to  be  modified,  they  provide  mandatory  “terms  and 
conditions”  that  must  be  followed  to  assure  compliance  with  the  Endangered  Species  Act. 

The  U.S.  Fish  and  Wildlife  Service  included  six  conservation  recommendations  in  their 
biological  opinion.  No  mandatory  terms  and  conditions  were  included.  For  additional 
information,  a  copy  of  the  Biological  Opinion  is  included  in  Appendix  M  of  this  document. 


•  Comment:  Since  the  Endangered  Species  Act  prohibits  Federal  agencies  from  “taking” 
any  listed  species,  explain  how  the  Forest  Service  is  in  compliance  with  the  Endangered 
Species  Act  by  allowing  for  a  loss  of  spotted  owls. 

Response:  “Taking”  of  a  listed  species  may  be  allowed,  but  the  U.S.  Fish  and  Wildlife 
Service  must  permit  such  action.  Through  consultation  with  the  U.S.  Fish  and  Wildlife 
Service  the  Forest  Service  may  be  allowed  to  “take”  a  listed  species. 


•  Comment:  One  issue  that  needs  to  be  addressed  is  the  affect  that  noisy  activities  have 
on  owls. 

Response:  Neither  the  ISC  Report  nor  this  environmental  impact  statement  state 
activity  restrictions  for  noisy  activities.  The  U.S.  Fish  and  Wildlife  Service,  through 
consultation  on  project  proposals,  recommends  activity  restrictions  when  necessary. 


Range  of  the  Northern  Spotted  Owl 

•  Comment:  You  should  reconsider  the  eastern  boundary  of  the  range  of  the  northern 
spotted  owl  in  California. 

Response:  The  range  of  the  spotted  owl  is  displayed  near  the  beginning  of  Chapter  3&4 
of  this  document.  This  map  reflects  the  boundary  as  determined  by  the  Interagency 
Technical  Review  Team  for  the  Northern  Spotted  Owl  in  June  1991.  This  boundary  may 
be  adjusted  in  the  future  as  warranted  by  new  information. 

•  Comment:  The  Forest  Service  is  wrong  when  it  assumes  the  Pacific  Northwest  was 
historically  the  range  of  the  northern  spotted  owl. 
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Response:  Available  research  and  historic  accounts  of  spotted  owl  distribution  indicates 
that  western  Washington  and  Oregon,  and  northwest  California  were  part  of  the  range  of 
the  northern  spotted  owl. 


•  Comment:  You  should  consider  coordinating  with  Canada  regarding  the  management  of 
the  northern  spotted  owl. 

Response:  This  environmental  impact  statement  deals  with  the  northern  spotted  owl  on 
National  Forests  in  the  United  States.  Cooperative  efforts  and  coordination  for  the  benefit 
of  the  subspecies  between  governments  is  not  prohibited  because  of  this  EIS.  However, 
such  coordination  is  outside  the  scope  of  this  EIS.  Other  species  benefit  from  cooperative 
efforts  between  the  United  States  and  Canada,  the  northern  spotted  owl  may  be  included 
in  the  future. 


Incorporation  of  Current  Literature,  Studies,  and  Surveys:  Habitat 

•  Comment:  If  the  information  about  owl  habitat  has  changed  since  the  ISC  Report  was 
published,  explain  how  it  has  changed  and  how  you  have  incorporated  the  changes. 

Response:  The  preparation  of  this  EIS  included  a  review  of  relevant  scientific  studies 
that  have  been  published  or  are  still  in  progress  since  the  ISC  published  its  Conservation 
Strategy.  Appendix  D,  Annotated  Bibliography,  provides  a  summary  of  published  and 
unpublished  reports  reviewed.  No  conclusions  on  spotted  owl  biology  or  habitat  needs  were 
changed  from  the  ISC  Report  after  reviewing  this  literature. 

New  information  from  ongoing  studies  in  northern  California  and  the  east  side  of  the 
Washington  and  Oregon  Cascades  might  help  clarify  habitat  use  and  characteristics  in 
these  provinces  after  these  studies  are  completed,  analyzed  and  peer  reviewed. 

In  addition,  northern  spotted  owl  habitat  acres  were  updated  in  this  document  to  represent 
the  most  recent  information  from  each  National  Forest. 


•  Comment:  All  the  studies  used  to  establish  habitat  definitions  and/or  demographic 
values  were  from  areas  of  multiple  use  management  and  none  were  from  areas  of 
old-growth  forests. 

Response:  The  studies  used  to  establish  habitat  definitions  and/or  demographic  values  to 
determine  spotted  owl  population  status  and  trends  were  generated  from  a  variety  of  areas 
(Wilderness,  National  Parks,  full  timber  yield,  etc.),  many  of  which  had  significant  areas  of 
old-growth  forest. 

•  Comment:  The  ISC  Report  described  areas  of  concern  that  should  be  reevaluated  due  to 
the  increase  in  known  owl  pairs. 

Response:  Information  on  areas  of  concern  was  compiled  from  a  variety  of  sources 
and  is  described  in  Chapter  3&4  of  the  FEIS.  Areas  of  concern  were  delineated  for  a 
variety  of  reasons,  not  just  the  number  of  owl  pairs.  Isolation  of  the  province,  habitat 
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fragmentation,  amount  of  nesting,  roosting,  and  foraging  habitat,  amount  of  public  land 
and  owl  population  density  were  all  factors  that  influenced  whether  an  area  was  considered 
an  area  of  concern. 


Incorporation  of  Current  Literature,  Studies,  and  Surveys:  Spotted  Owl 
Biology 

•  Comment:  You  should  develop  and  select  another  alternative  because  of  the  discovery  of 
more  and  more  spotted  owls. 

Response:  This  EIS  focuses  on  measures  necessary  to  protect  and  manage  northern 
spotted  owl  habitat.  It  recognizes  that,  because  not  all  areas  have  been  surveyed,  more 
spotted  owls  exist  than  are  currently  known  and  that  more  spotted  owls  will  likely  be 
found  in  the  future.  The  location  and  number  of  spotted  owls  found  to  date  does  not 
conflict  with  the  assumptions  used  in  this  environmental  impact  statement  or  in  the  ISC 
Strategy. 


•  Comment:  All  private  and  State  lands  in  California  have  830  pairs  of  spotted 
owls  according  to  the  DEIS  Chapter  3&4.  There  are  more  than  that  on  one  private 
industry /timber  company’s  lands  alone.  We  do  not  understand  why  the  numbers  are  so 
low. 

Response:  The  interdisciplinary  team  used  the  most  recent  information  available  on 
spotted  owl  numbers  that  represented  results  of  surveys  during  the  past  five  years,  or 
historic  totals  as  reported  by  a  variety  of  sources  (BLM,  FS,  NPS,  Tribal  agencies,  and 
State  wildlife  agencies). 


•  Comment:  The  Forest  Service  should  incorporate  the  most  recent  northern  spotted  owl 
survey  data  which  shows  that  current  spotted  owl  populations  exceed  the  level  the  ISC 
Report  mandates  for  recovery. 

Response:  The  most  recent  owl  data  were  used  in  this  EIS.  The  ISC  Report  did  not 
mandate  any  level  of  spotted  owl  populations  for  their  conservation  strategy.  Both  the 
ISC  Report  and  the  analysis  in  this  environmental  impact  statement  predict  that  more 
spotted  owls  will  be  found  with  increases  in  survey  efforts,  which  does  not  conflict  with 
assumptions  made  about  potential  owl  populations  in  either  document.  Neither  the  ISC 
Report  nor  this  EIS  is  a  northern  spotted  owl  recovery  plan. 


Nesting,  Roosting,  and  Foraging  Habitat 

•  Comment:  You  should  explain  your  definition  of  northern  spotted  owl  habitat. 

Response:  This  environmental  impact  statement  uses  two  categories  of  habitat:  one 
for  dispersal,  and  one  for  nesting,  roosting,  and  foraging.  Both  of  these  categories  are 
discussed  in  Chapter  3&4  of  this  EIS. 
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•  Comment:  Explain  how  much  owl  habitat  remains  today  when  compared  to  original 
(historic)  levels. 

Response:  The  trend  in  northern  spotted  owl  habitat  from  historic  levels  to  present  is 
estimated  and  presented  in  Chapter  3&4. 


•  Comment:  It  is  not  clear  why  some  areas  in  designated  areas  managed  primarily  for 
spotted  owl  habitat  are  essential  for  spotted  owls  when  those  areas  are  not  northern 
spotted  owl  habitat  today. 

Response:  Many  acres  that  are  in  designated  areas  managed  primarily  for  spotted  owl 
habitat  are  not  nesting,  roosting,  or  foraging  habitat  today.  The  standards  and  guidelines 
are  designed  to  identify  areas  important  to  the  spotted  owl  and  to  allow  immature 
forest  stands  to  mature  and  develop  into  spotted  owl  habitat  in  the  future.  This  for  the 
long-term  creation  of  large  blocks  of  contiguous  habitat.  These  large  blocks  are  more  likely 
to  support  spotted  owls  than  smaller,  discontinuous  blocks. 

•  Comment:  Explain  how  the  amount  of  northern  spotted  owl  habitat  was  estimated  at 
100  years  and  150  years  without  a  timber  harvest  plan. 

Response:  Habitat  within  designated  areas  managed  primarily  for  spotted  owl  habitat 
and  within  reserved  areas  would  not  be  scheduled  for  timber  harvest.  The  interdisciplinary 
team  assumed  the  majority  of  land  capable  of  growing  trees  would  grow  into  spotted  owl 
habitat  using  a  specific  growth  curve  based  on  local  conditions  for  each  National  Forest. 
Future  habitat  outside  of  designated  and  reserved  areas  were  estimated  using  analytic 
models  as  described  in  Appendix  B. 

•  Comment:  The  DEIS  projects  owl  habitat  recruitment  through  time  but  fails  to  explain 
or  justify  the  predicted  recruitment  rates. 

Response:  Explanation  of  the  recruitment  rates  are  found  in  the  FEIS  in  Chapter  3&4 
Viability  Assessment  and  Assumptions,  and  in  Appendix  B. 

•  Comment:  Large  fires  could  wipe  out  significant  acreages  of  spotted  owl  habitat  and  this 
should  be  considered  under  the  preferred  alternative. 

Response:  The  possibility  of  large  fires  altering  significant  acreage  of  habitat  was 
considered  when  developing  the  alternatives.  The  potential  catastrophic  loss  of  habitat  due 
to  hre  or  other  events  is  one  reason  why  large  areas  that  provide  for  clusters  of  spotted  owl 
pairs  were  recommended.  A  network  of  designated  areas  managed  primarily  for  spotted 
owl  habitat  provides  insurance  against  catastrophic  losses  of  habitat,  and  hence  is  needed 
to  ensure  viability  over  the  long  term  across  the  range  of  the  spotted  owl. 


•  Comment:  You  need  to  consider  that  northern  spotted  owl  habitat  varies  across 
its  range.  Owl  habitat  in  one  province  may  look  quite  different  than  owl  habitat  in 
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another.  The  differences  in  habitat  will  translate  into  different  responses  when  habitat  is 
manipulated  and  the  provincial  differences  may  govern  the  amount  and  types  of  activities 
considered  in  HCAs. 

Response:  The  interdisciplinary  team  considered  the  variation  in  spotted  owl  habitat  and 
home  range  size  between  physiographic  provinces.  Local  knowledge  and  experience  with 
spotted  owl  habitat  was  relied  upon  for  the  delineation  of  northern  spotted  owl  nesting, 
roosting,  and  foraging  habitat  in  each  National  Forest.  The  EIS  does  not  recommend  any 
habitat  manipulation  activities  in  HCAs. 


•  Comment:  The  assumption  in  the  ISC  Report  that  spotted  owl  nesting,  roosting,  and 
foraging  habitat  is  declining  precipitously  is  not  true. 

Response:  The  interdisciplinary  team  for  this  environmental  impact  statement  found 
that  nesting,  roosting,  and  foraging  habitat  has  decreased  and  is  continuing  to  decrease 
from  historic  levels.  These  decreases  are  documented  and  discussed  in  Chapter  3&4  of  this 
document. 


•  Comment:  The  map  of  Alternative  D  does  not  show  the  actual  nesting,  roosting,  and 
foraging  habitat  for  the  northern  spotted  owl.  Your  display  map  should  delineate  each 
stand  of  nesting,  roosting  and  foraging  habitat  protected  in  Alternative  D.  The  public  and 
the  decision  maker  need  to  know  exactly  what  is  being  proposed. 

Response:  The  scale  used  in  the  maps  accompanying  this  environmental  impact 
statement  is  not  suited  to  displaying  individual  stands  of  nesting,  roosting,  and  foraging 
habitat  for  Alternative  D.  The  maps  in  this  EIS  show  only  the  general  distribution  of 
habitat.  However,  the  analysis  and  data  tables  in  this  EIS  are  based  on  more  detailed 
maps.  These  maps  are  available  to  the  decision  maker  for  review. 


Owls  in  Managed  Forests 

•  Comment:  Since  recent  information  indicates  that  there  are  many  more  northern  spotted 
owls  in  fragmented  forests  than  originally  thought,  fragmented  forest  must  be  suitable 
habitat.  Later  studies  indicate  that  spotted  owls  thrive  in  fragmented  and  second-growth 
forests. 

Response:  The  basic  conclusion  that  northern  spotted  owls  prefer  habitats  with 
structural  characteristics  usually  found  in  older  forest  has  not  changed  and  has  been 
consistently  supported  by  research  since  the  mid-1970’s.  As  survey  intensity  has  increased 
over  the  last  several  years  more  northern  spotted  owls  have  been  found  in  fragmented  and 
second-growth  forests.  There  are  no  studies  that  support  the  assumption  that  spotted  owls 
thrive  in  fragmented  forests,  “thrive”  being  equated  with  long-term  pair  existence  with 
high  offspring  survival.  Forests  that  are  inhabited  by  spotted  owls  have  varying  degrees  of 
fragmentation.  Research  has  shown  that  as  owl  habitat  within  home  ranges  decreases, 
home  range  size  of  spotted  owls  increases.  Usually,  as  habitat  decreases  it  is  accompanied 
by  an  increase  in  fragmentation. 
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It  is  believed  that  dispersing  spotted  owls  will  use  younger  forests.  However,  where 
reproductive  pairs  have  been  found  in  second-growth  forests,  remnant  patches  of  older 
forest  or  younger  stands  that  have  developed  older  forest  characteristics  also  occur.  Often 
the  nest  sites  are  in  older  trees. 


•  Comment:  Your  alternatives  ignore  two  years  worth  of  scientifically  credible  research 
about  northern  spotted  owls  in  second-growth  forests. 

Response:  Ongoing  studies  might  help  clarify  spotted  owl  habitat  use  and  characteristics 
in  second-growth  forests.  Most  second- growth  forests  used  by  spotted  owls  appear  to 
contain  structural  characteristics  of  older  forests.  Both  the  ISC  Report  and  this  EIS 
acknowledged  these  studies.  Most  of  the  information  is  still  in  the  form  of  unpublished 
reports  that  have  not  been  peer  reviewed.  Peer  review  is  an  essential  step  in  the  process 
that  determines  scientific  credibility  of  methods  and  analyses. 

Much  of  the  information  on  spotted  owl  habitat  use  that  has  recently  surfaced  is  based 
on  increased  survey  efforts  in  a  wider  variety  of  habitats  than  previously  inventoried. 
Although  spotted  owls  may  occur  in  relatively  young  forests  (80  years  old),  the 
reproductive  success  over  the  long  term  in  such  forests  has  not  yet  been  established.  The 
known  number  of  reproductive  owls  in  young  forests  is  a  small  percentage  of  the  number 
known  to  nest  successfully  in  mature  and  old-growth  forests.  Understanding  the  specific 
attributes  of  forests  that  may  support  successful  reproduction  is  a  research  priority.  As  the 
result  of  research  accumulate,  definitions  of  habitat  use  by  spotted  owls  will  likely  change. 


Habitat  on  State  and  Private  Lands 

•  Comment:  Much  of  the  checkerboard  ownership  in  HCAs  should  be  consolidated  to 
better  manage  habitat  for  the  spotted  owl. 

Response:  The  standards  and  guidelines  for  the  ISC  Strategy  identify  a  need  for  the 
consolidation  and  acquisition  of  land  within  HCAs  to  better  manage  northern  spotted  owl 
nesting,  roosting,  and  foraging  habitat. 

»  Comment:  You  should  explain  why  you  didn’t  account  for  the  spotted  owl  habitat 
provided  on  private  timberland. 

Response:  We  do  assume  that  some  nesting,  roosting,  foraging  and  dispersal  habitat  will 
come  from  private  lands  because  of  the  protection  measures  afforded  species  listed  as  either 
Threatened  or  Endangered  under  the  Endangered  Species  Act. 

•  Comment:  The  U.S.  Fish  and  Wildlife  Service  says  the  Sierra  Pacific  Owl  Management 
Plan  for  northern  California  is  implementable  and  provides  protection  for  both  spotted  owl 
habitat  and  the  timber  economy.  Explain  why  the  Forest  Service  isn’t  using  a  plan  like 
this. 
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Response:  In  this  situation  the  U.S.  Fish  and  Wildlife  Service  approved  levels  of  habitat 
protection  as  identified  in  the  Sierra  Pacific  Management  Plan  to  avoid  a  “take”  action. 
This  was  helpful  to  guide  timber  harvesting  in  areas  inhabited  by  owls  because  this  plan 
directed  the  protection  of  individual  owls  over  the  short  term.  The  results  of  such  efforts 
fail  to  meet  the  purpose  and  need  for  this  environmental  impact  statement,  that  is,  to 
develop  an  alternative  to  ensure  the  long-term  viability  of  the  northern  spotted  owl  across 
its  range.  So  although  site-specific  protection  for  the  short-term  prevents  individual 
owls  from  being  lost,  it  does  not  protect  nesting,  roosting,  and  foraging  habitat  over  the 
long-term,  and  over  areas  large  enough  to  allow  spotted  owl  populations  the  opportunity  to 
recover. 


Known  Number  of  Northern  Spotted  Owls 

•  Comment:  The  Forest  Service  has  erred  in  accepting  the  theory  that  the  number  of 
northern  spotted  owls  in  the  Pacific  Northwest  was  on  the  decline  when  all  baseline  data 
indicates  otherwise. 

Response:  Recent  surveys  have  identified  additional  spotted  owls  due  to  an  increase 
in  survey  efforts.  There  is  no  information  that  indicates  the  population  size  of  northern 
spotted  owls  has  increased.  This  is  based  on  two  lines  of  evidence.  First,  acreage  of 
nesting,  roosting,  and  foraging  habitat  has  decreased  when  compared  to  historic  levels. 
Second,  analyses  of  data  from  five  northern  spotted  owl  demographic  study  areas  in 
Washington,  Oregon  and  northern  California  indicate  that  spotted  owl  populations  are 
declining  in  all  five  areas.  These  studies  are  designed  to  show  changes  in  owl  numbers 
through  application  of  rigorous  scientific  procedures. 


Subspecies  Status 

•  Comment:  The  Forest  Service  has  erred  in  treating  the  northern  spotted  owl  as  a 
subspecies  when  it  is,  in  fact,  no  different  than  any  other  spotted  owl  in  America. 

Response:  The  American  Ornithologists’  Union  recognizes  3  subspecies  of  spotted  owls 
in  North  America.  This  document  deals  with  the  northern  spotted  owl  because  it  is  listed 
by  the  U.S.  Fish  and  Wildlife  Service  as  Threatened  and  the  planning  regulations  of 
NFMA  (36  CFR  219.19)  direct  that  “Fish  and  wildlife  shall  be  managed  to  maintain  viable 
populations  of  existing  native  and  desired  non-native  vertebrate  species  in  the  planning 
area”.  In  this  context,  the  California  and  the  Mexican  spotted  owl  subspecies  are  not 
considered  as  part  of  the  spotted  owl  population  in  the  area  covered  by  this  analysis. 


Spotted  Owl  Biology 

•  Comment:  Historic  levels  of  habitat  and  spotted  owls  are  largely  unknown,  so  owls  may 
have  experienced  large  fluctuations  and  always  recovered. 

Response:  The  chance  of  large  losses  of  habitat  due  to  natural  events  is  always  present 
and  is  discussed  in  Chapter  3&4.  However,  large  areas  that  held  reserves  of  spotted  owls 
in  the  past  and  served  as  reservoirs  of  owls  to  recolonize  impacted  areas  are  not  present 
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today  due  to  human  activities  and  habitat  manipulation.  Consequently,  designated  areas 
managed  primarily  for  spotted  owl  habitat  will  serve  not  only  as  long-term  spotted  owl 
reproductive  centers  but  as  reservoirs  of  spotted  owls  for  designated  areas  that  might  go 
through  natural  habitat  fluctuations. 


•  Comment:  New  studies  show  spotted  owls  are  reproducing  in  Wilderness  and  National 
Parks  and  you  should  use  those  habitats  in  your  analysis. 

Response:  Acres  of  spotted  owl  habitat  in  Wilderness  on  National  Forests  are 
incorporated  in  all  analyses  in  this  EIS. 


•  Comment:  Explain  how  you  can  harm  a  bird  like  the  spotted  owl  when  it  appears  to  be 
so  tame. 

Response:  The  “tameness”  of  an  organism  is  not  a  measure  of  its  ability  to  tolerate 
changes  to  its  habitat.  Wildlife  species  that  tolerate  human  presence  are  not  tame,  in  the 
sense  of  animals  domesticated  by  humans  for  centuries.  Spotted  owl  habitat  has  steadily 
declined  over  the  past  three  to  five  decades.  The  concern  for  spotted  owls  is  the  loss  of 
nesting,  roosting,  and  foraging  habitat,  accompanied  by  an  additional  loss  of  habitat 
effectiveness  due  to  fragmentation.  The  loss  of  forest  structural  characteristics  and  habitat 
complexity  is  also  a  concern  as  they  relate  to  nest  tree  abundance  and  prey  availability  and 
vulnerability. 


•  Comment:  Explain  how  logging  causes  a  decline  in  spotted  owl  populations. 

Response:  The  EIS  provides  an  explanation  of  how  logging  causes  a  decline  in  spotted 
owl  habitat  and  population  viability.  Animal  populations  cannot  persist  without  sufficient 
amounts  of  habitat  capable  of  supporting  their  life  cycle  needs.  Loss  of  nesting,  roosting, 
foraging  and  dispersal  habitat  due  to  logging  results,  sooner  or  later,  in  the  reduction 
or  loss  of  individual  northern  spotted  owls.  There  are  many  examples  of  this  occurring 
with  other  species,  such  as  the  grizzly  bear  and  red-cockaded  woodpecker.  The  decline  is 
discussed  in  Chapter  3&4. 


Artificial  Protection  Measures 

•  Comment:  We  should  be  expanding  populations  of  endangered  species  by  artificial 
means  through  the  transfer  of  owls,  artificial  propagation  and  habitat  development. 

Response:  Artificial  propagation  and  artificial  habitat  development  are  available  options. 
However  this  type  of  intensive  hands-on  management  is  usually  used  as  a  last  resort  to 
save  a  species  from  extinction.  Such  measures  are  viewed  as  high  risk  because  of  the 
amount  and  frequency  that  individuals  of  the  species  would  have  to  handled.  Without- 
adequate  amounts  of  quality  habitat  available  to  transfer  northern  spotted  owls  ir 
success  of  introduction  and  reintroduction  programs  is  limited.  Another  concern  is  Site 
lack  of  available  owls  for  such  action.  If  habitat  is  not  available  in  sufficient  amount  ann 
distribution  then  spotted  owl  populations  are  expected  to  be  low  in  all  areas  and  thus 
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there  will  not  be  surplus  owls  for  transfers.  The  risk  to  the  species,  balanced  with  the  low 
likelihood  of  success  does  not  result  in  a  high  priority  for  action. 

Protecting  habitat  and  populations  in  the  wild  is  the  first  step  to  recovering  a  species 
from  threatened  or  endangered  status.  Silvicultural  manipulations  of  habitat  have  not 
been  demonstrated  to  be  beneficial  to  northern  spotted  owls.  However,  if  silvicultural 
manipulations  are  conclusively  demonstrated  to  enhance  or  provide  spotted  owl  habitat 
then  this  type  of  management  could  be  incorporated  through  the  adaptive  management 
process. 


Adequacy  of  Viability  Analysis 

•  Comment:  You  should  select  Alternative  A  because  SOHAs  can  maintain  owl  viability. 

Response:  Based  on  spotted  owl  viability  analysis  in  this  document,  Alternative  A, 
which  reflects  current  Forest  Plan  and  Regional  Guide  direction,  would  result  in  a 
LOW  likelihood  of  viability  for  northern  spotted  owls  and  thus  would  not  ensure  viable 
populations.  The  definition  of  low  viability  and  the  reasons  why  Alternative  A  was  rated 
LOW  in  this  analysis  are  discussed  in  the  viability  sections  of  Chapter  3&4. 


•  Comment:  You  should  select  Alternative  A  because  Alternative  A  is  not  too  great  a  risk 
for  owl  viability  since  Forest  Plans  must  be  revised  every  ten  years  and  Alternative  A  is 
closest  to  Forest  Plans.  There  is  not  an  urgent  need  to  alter  existing  harvest  practices. 

Response:  The  results  of  the  viability  assessment  disclose  the  effects  of  Alternative  A. 
Alternative  A  did  not  meet  the  purpose  and  need  of  this  environmental  impact  statement, 
to  provide  adequate  protection  over  the  planning  area  to  ensure  the  long-term  viability  of 
the  owl;  it  rated  as  having  a  LOW  likelihood  of  maintaining  viable  populations  of  spotted 
owls.  The  urgency  to  alter  existing  timber  management  practices  is  based  on  the  loss  of 
northern  spotted  owl  habitat  which  was  also  an  important  consideration  in  the  process 
that  ultimately  caused  the  listing  of  the  northern  spotted  owl  as  a  Threatened  subspecies. 
The  fact  that  a  document  is  scheduled  for  revision  after  10  years  does  not  equate  to 
eliminating  risk  to  viability  due  to  an  alternative  that  cannot  provide  for  the  long  term. 


•  Comment:  The  rate  of  harvest  of  nesting,  roosting,  and  foraging  habitat  outside  HCAs 
exceeds  regrowth  of  habitat  in  all  areas.  The  loss  may  decrease  habitat  below  the  viability 
threshold. 

Response:  The  provision  for  large  designated  areas  to  be  within  close  proximity  to 
each  other  throughout  the  range  of  the  owl,  coupled  with  the  other  provisions  in  the  ISC 
Strategy,  are  more  important  for  spotted  owls  than  the  absolute  amount  of  habitat.  A 
decline  in  spotted  owl  habitat  was  recognized  by  the  Interagency  Scientific  Committee 
and  is  documented  in  this  EIS.  The  decline  in  northern  spotted  owl  nesting,  roosting,  and 
foraging  habitat  due  to  timber  harvest  is  included  in  the  calculations  of  potential  change  in 
owl  habitat  over  time  in  the  viability  analysis,  criterion  1.  Although  the  amount  of  habitat 
will  be  less  in  the  short  term  over  all  areas  and  permanently  less  in  the  Forest  Matrix, 
both  the  ISC  Report  and  the  analysis  in  this  EIS  rate  the  viability  of  the  northern  spotted 
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owl  as  HIGH  in  the  long  term  in  Alternatives  B,  C,  and  D.  This  HIGH  rating  is,  in  part, 
because  the  regrowth  of  habitat  will  exceed  harvest  rates  under  these  alternatives. 


•  Comment:  Explain  how  a  drastic  decline  in  the  current  owl  population  (estimated  to 
be  as  much  as  50  percent  in  the  ISC  Report)  can  leave  us  with  a  reasonable  chance  of 
maintaining  a  viable  population  of  northern  spotted  owls. 

Response:  Under  any  alternative  spotted  owl  numbers  will  decline  in  the  short  term. 

The  ISC  Report  views  the  above  referenced  50  percent  decline  as  a  worst-case  scenario 
that  assumes  no  owls  will  occur  in  the  Forest  Matrix  between  HCAs.  This  EIS  accounts 
for  owls  in  the  Forest  Matrix.  An  assumption  of  the  ISC  Strategy  is  that  the  overall 
number  of  spotted  owl  pairs  is  less  important  than  the  distribution  of  pairs  (size  of  spotted 
owl  clusters  and  distances  between  them).  The  ISC  Strategy  (Alternative  B)  results  in  a 
reduced  population  when  compared  to  present  levels,  but  a  much  more  secure  population 
due  to  size,  spacing,  and  security  of  habitat.  The  habitat  capability  calculations  in  this 
EIS  estimate  a  26  percent  decline  from  current  habitat  capability  levels  under  Alternative 
B.  The  arrangement  of  habitat  in  large  blocks  that  are  adequately  spaced  compensates  for 
a  smaller  population. 


•  Comment:  Although  the  HCAs  contain  many  pairs  of  northern  spotted  owls  today,  the 
ISC  Report  does  not  present  any  analysis  to  show  that  the  HCAs  are  currently  functioning 
as  clusters  of  owls.  Explain  why  you  think  they  are  or  do  not  need  to  be  at  present. 

Response:  In  the  viability  analysis,  owls  were  assumed  to  be  currently  interacting  with 
other  owls  within  and  outside  of  the  HCAs.  Therefore,  the  viability  analysis  assumes  that, 
since  all  spotted  owls  are  interacting,  HCAs  are  not  functioning  as  discrete  clusters  at  the 
present  time.  In  the  future,  as  habitat  in  HCAs  increases  and  habitat  in  the  Forest  Matrix 
decreases,  they  will  begin  to  function  as  discrete  clusters. 


•  Comment:  HCAs  can  be  smaller  and  still  support  viable  populations  of  breeding  pairs  of 
spotted  owls. 

Response:  The  size  of  HCAs  is  based  on  the  need  to  provide  a  block  of  habitat  that  can 
support  a  cluster  of  at  least  20  pairs  of  spotted  owls.  Smaller  HCAs  might  be  able  to 
sustain  a  cluster  of  spotted  owls  over  the  short  term.  However,  if  the  size  of  the  clusters 
decreases,  then  the  likelihood  of  persistence  over  the  long  term  decreases.  The  viability 
analysis  for  this  environmental  impact  statement  used  actual  maps  and  spatial  analyses  to 
determine  the  habitat  capability  in  designated  areas  managed  primarily  for  spotted  owl 
habitat. 


Minimum  Viability 

•  Comment:  Because  the  thresholds  controlling  viability  and  extinction  are  essentially 
uncertain,  this  EIS  should  identify  the  minimum  number  of  reproductive  individuals 
required  to  maintain  viability  as  well  as  the  minimum  amount  of  habitat  which  must  be 
provided  for  these  individuals  by  National  Forest. 
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Response:  The  absolute  value  which  assures  viability  or  precipitates  extinction  is 
unknown.  It  is  not  simply  an  absolute  number  of  owls  that  could  assure  viability,  the 
amount  and  pattern  of  habitat  are  primary  factors  in  providing  for  a  viable  population. 

Research  and  monitoring  of  northern  spotted  owl  populations  will  provide  opportunities  to 
evaluate  management,  and  alter  the  current  direction  if  needed.  Management  direction  is 
conservative  enough  to  allow  detection  of  any  adverse  effects  to  spotted  owls  in  sufficient 
time  to  use  the  adjustment  process  to  preserve  long-term  viability. 


•  Comment:  Concern  was  raised  that  spotted  owls  will  not  survive  the  transition  from 
today’s  distribution  of  nesting,  roosting,  and  foraging  habitat  to  the  ISC  Strategy’s 
projected  future  landscape. 

Response:  The  ISC  Strategy  was  given  an  overall  viability  rating  of  HIGH  in  both  the 
ISC  Report  and  this  EIS  with  recognition  that  habitat  will  decrease  in  the  short  term.  The 
ISC  Strategy  was  rated  as  providing  a  VERY  HIGH  probability  of  sustaining  spotted  owl 
populations  for  at  least  50  years  (Thomas  et  al.  1990:  39).  The  ISC  Strategy  provides  for 
a  pattern  and  distribution  of  habitat  to  minimize  risk  to  the  spotted  owl. 

The  standards  and  guidelines  of  the  ISC  Strategy,  such  as  those  for  designated  areas  and 
dispersal  habitat,  are  designed  to  provide  for  a  viable  population  of  northern  spotted 
owls.  An  example  of  how  the  ISC  Strategy  accounts  for  particular  areas  is  that  in  areas  of 
concern,  Category  1  or  2  HCAs  are  delineated,  and  in  some  areas,  Category  3  HCAs  are 
required.  The  EIS  viability  analysis  for  this  environmental  impact  statement  recognized 
that  there  is  an  expected  loss  of  habitat  at  year  50,  but  after  review  of  the  entire  Strategy, 
Alternative  B  was  given  an  overall  viability  rating  of  HIGH. 


Viability  Rating 

•  Comment:  Please  clarify  whether  the  viability  ratings  in  the  DEIS  were  made  by  the 
panel  of  spotted  owl  scientists  and  experts  with  full  knowledge  that  only  National  Forests 
were  included. 

Response:  The  analysis  of  viability  used  only  those  lands  in  the  National  Forests  within 
the  range  of  the  northern  spotted  owl.  Some  assumptions  about  other  Federal  and 
nonfederal  lands  regarding  compliance  with  the  Endangered  Species  Act  were  made,  but 
only  National  Forests  were  used  in  the  calculations  of  viability  in  this  EIS.  The  panel  was 
fully  aware  of  this  assumption. 

•  Comment:  The  assumption  of  circular  HCAs  leads  to  a  more  optimistic  projection  of  the 
owl’s  viability  than  is  likely  to  be  the  case  in  the  real  world. 

Response:  The  model  used  circular  HCAs  and  assumed  15  pair  occupancy.  Since  HCAs 
only  approximate  circles  and  a  25  percent  vacancy  of  HCAs  was  expected,  most  of  the 
Category  1  HCAs  were  made  large  enough  to  hold  a  minimum  of  20  owl  pairs  where 
adequate  amounts  of  habitat  existed.  The  capacity  of  the  HCAs  compensates  for  the  fact 
thqt  they  are  not  circular.  A  more  detailed  explanation  of  how  the  models  were  used  and 
tested  is  in  the  ISC  Report,  Appendices  M  and  Q. 
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•  Comment:  The  viability  analysis  should  have  utilized  the  model  of  Drs.  Noon  and 
McKelvey. 


Response:  Testing  of  the  model  and  preparation  of  the  data  for  model  input  was  not 
possible  in  the  time  available  for  preparation  of  this  EIS.  Both  the  McKelvey  model  and 
the  viability  analysis  for  this  EIS  examined  the  key  fundamental  parameters  necessary 
to  examine  population  viability.  The  McKelvey  model  (see  Appendix  D)  is  a  simulation 
model  using  complex  quantitative  relationships  and  further  testing  of  this  model  is  needed. 


The  viability  analysis  used  in  this  EIS,  Chapter  3&4,  was  developed  and  reviewed  by 
spotted  owl  and  population  biology  experts.  The  analysis  incorporated  tested  concepts 
based  on  empirical  data.  The  analysis  took  into  account  various  aspects  of  population 
biology  such  as  habitat  requirements  and  dispersal  capabilities. 


The  criteria  used  in  this  EIS  to  assess  viability  are  indices  to  key  population  parameters 
such  as  size,  distribution,  and  trend.  The  viability  analysis  for  this  document  focuses  on 
the  amount  and  distribution  of  nesting,  roosting,  and  foraging  habitat  over  time.  The 
amount  and  distribution  of  habitat  are  factors  that  are  directly  related  to  implementation 
of  a  management  plan. 


•  Comment:  Explain  why  the  evaluation  of  population  viability  for  the  four  alternatives 
included  in  the  Draft  Environmental  Impact  Statement  include  LOW  and  HIGH,  but  no 
MEDIUM. 

Response:  The  rating  system  that  was  used  to  evaluate  all  the  alternatives  had  possible 
outcomes  of  LOW,  MEDIUM,  and  HIGH  likelihood  of  providing  long-term  viability  of  the 
northern  spotted  owl  across  its  range.  The  rating  system  was  capable  of  evaluating  a  full 
range  of  alternatives.  After  the  viability  analysis  was  completed,  no  alternative  received  a 
MEDIUM  rating. 


•  Comment:  The  viability  rating  for  Alternative  B  is  HIGH.  The  Oregon  Coast  Range 
Province  has  only  23  pairs  and  should  have  either  a  LOW  or  MEDIUM  viability  rating. 


Response:  The  rating  referenced  above  was  HIGH  for  Alternative  B  and  represents  the 
overall  rating  applied  throughout  the  range  of  the  northern  spotted  owl.  It  is  recognized 
that  the  Oregon  Coast  Range  Province  is  at  risk  to  long-term  viability  due  to  current 
habitat  conditions  and  isolation  from  other  physiographic  provinces.  The  standards 
and  guidelines  for  the  Oregon  Coast  Range  Province  reflect  this  concern  in  that  they 
allow  for  Category  3  HCAs  to  be  placed  around  any  future  pairs  until  occupancy  of  the 
Category  1  HCAs  meet  the  20-pair  objective.  In  recent  years,  as  a  result  of  additional 
surveys,  the  total  number  of  reported  spotted  owl  pairs  in  the  Oregon  Coast  Range 
Province  has  increased  to  more  than  twice  the  number  mentioned  in  the  comment.  One 
of  the  assumptions  of  the  rating  displayed  in  the  viability  analysis  is  that  BLM  will 
manage  similar  to  the  ISC  Strategy  and  that  private  land  managers  will  comply  with  the 
requirements  of  the  Endangered  Species  Act. 
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•  Comment:  The  Forest  Service  should  not  manage  for  the  northern  spotted  owl  in  the 
Coast  Range  of  Oregon  since  the  province  is  “dead-ended.” 

Response:  Although  the  Oregon  Coast  Range  Province  has  poor  genetic  linkage,  the 
purpose  and  need  of  this  environmental  impact  statement  is  to  ensure  viable  populations 
of  the  northern  spotted  owl  across  the  planning  area.  Since  the  Oregon  Coast  Range  is 
part  of  the  range  of  the  northern  spotted  owl,  it  is  included  in  the  ISC  Strategy  and 
the  alternatives  developed  for  this  EIS.  Furthermore,  ingrowth  of  habitat  is  expected  in 
designated  areas  which  will  provide  additional  habitat  in  the  future. 


•  Comment:  Explain  how  the  viability  rating  is  HIGH  for  Alternatives  B,  C,  and  D  but 
they  are  different  from  each  other  as  described  in  the  DEIS. 

Response:  Although  Alternatives  B,  C,  and  D  are  different  in  the  amount  of  northern 
spotted  owl  habitat  protected,  all  have  a  HIGH  viability  rating  because  all  meet  the 
requirement  of  ensuring  the  long-term  viability  of  the  northern  spotted  owl  in  the  planning 
area.  Further  discussion  and  merits  of  these  alternatives  are  discussed  in  detail  in  Chapter 
3&4. 


•  Comment:  It  appears  that  provisions  for  dispersal  habitat  resulted  in  a  HIGH  viability 
rating  and  no  provision  for  dispersal  habitat  resulted  in  a  LOW  viability  rating. 

Response:  Dispersal  habitat  was  considered  as  one  of  the  criteria  used  to  assess  viability, 
however,  it  was  not  the  only  factor  considered.  Although  Alternative  E  has  provisions  for 
dispersal  habitat  within  the  Owl  Management  Zone  it  did  not  receive  a  HIGH  viability 
rating. 


•  Comment:  The  DEIS  states  a  HIGH  likelihood  of  viability  exists  for  Alternative  B,  yet  in 
the  ISC  Report,  all  provinces  are  closer  to  MODERATE  at  the  50  year  period. 

Response:  The  ISC  Report  stated  there  is  a  VERY  HIGH  likelihood  of  sustaining  a 
viable  population  for  at  least  50  years  (Thomas  et  al.  1990:  39).  The  team  of  experts  that 
formulated  and  conducted  the  viability  analysis  for  this  environmental  impact  statement 
used  a  revised  viability  analysis  from  that  used  in  the  ISC  Report  and  rated  Alternative  B 
as  having  a  HIGH  likelihood  of  viability.  The  analysis  carried  the  viability  calculations  out 
to  150  years.  The  interdisciplinary  team  recognized  a  decrease  in  habitat  at  50  years  for 
Alternative  B.  Three  factors  led  to  the  overall  HIGH  rating.  First,  total  acres  of  nesting, 
roosting,  and  foraging  habitat  are  expected  to  increase  over  current  amounts  by  year  100 
so  long-term  likelihood  of  persistence  is  high.  Second,  the  habitat  decrease  at  the  50-year 
point  is  temporary  and  the  viability  analysis  shows  an  increase  in  subsequent  years.  And 
third,  because  the  ISC  Strategy  calls  for  well  distributed,  large  clusters  of  spotted  owls, 
survival  and  replacement  of  owls  in  reproductive  pairs  is  expected  to  be  high. 
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Habitat  Conservation  Areas 

•  Comment:  The  ISC  Report  states  standards  and  guidelines  that  are  different  from  what 
is  actually  mapped,  for  example  HCA  size  and  spacing  between  HCAs.  Some  HCAs  are 
20  percent  larger  than  they  need  to  be  and  contain  more  than  20  pairs.  Please  explain  the 
reason  for  this  and  discuss  generally  how  the  HCAs  were  delineated. 

Response:  The  standards  and  guidelines  in  the  ISC  Report  describe  minimums  for 
management  of  northern  spotted  owl  nesting,  roosting,  and  foraging  habitat.  The 
standards  and  guidelines  allow  for  variation  throughout  the  range  when  actually  mapping 
the  Strategy.  The  team  of  biologists  that  mapped  the  ISC  Strategy  stated  that  the  reason 
the  size  and  spacing  of  mapped  HCAs  did  not  conform  to  the  minimum  standards  and 
guidelines  in  Appendix  Q  of  the  ISC  Report  was  because  modifications  were  made  to 
incorporate  several  considerations.  Some  HCAs  were  larger  because  they  were  isolated 
from  other  areas,  located  in  or  near  areas  of  concern,  or  contained  high  proportions  of 
areas  of  non-habitat  within  the  HCA.  Spacing  of  HCAs  was  closer  than  the  minimum 
called  for  in  the  ISC  Strategy  to  take  advantage  of  habitat  in  Wilderness  and  known 
concentrations  of  spotted  owls.  Spacing  in  some  cases  needed  to  be  closer  in  order  to  map 
HCAs  in  areas  of  habitat  on  Federal  lands. 

The  size  of  each  HCA  is  based  on  the  need  to  provide  habitat  to  a  minimum  of  15  pairs  of 
spotted  owls.  The  formula  in  Appendix  I  of  the  ISC  Report  uses  20  pairs  of  owls  because 
it  is  believed  that  at  any  point  in  time  the  occupancy  will  be  less  than  100  percent.  In 
using  20  pairs  instead  of  15,  the  formula  allows  for  a  vacancy  rate  of  as  much  as  25  percent 
yet  still  maintain  at  least  the  minimum  number  of  pairs  (15)  functioning  at  any  one  time. 
Habitat  capability  and  cluster  size  is  discussed  in  the  population  viability  section,  in 
Criteria  3  and  7,  respectively. 


•  Comment:  For  ISC-based  strategies,  large  habitat  area  protection  is  good  but  a 
complementary  system  of  smaller  reserves  like  SOHAs  should  also  be  maintained. 

Response:  Besides  the  large  Category  1  and  2  HCAs,  the  ISC  Strategy  calls  for  smaller 
Category  3  HCAs  which  are  designed  to  support  single  pairs  of  spotted  owls,  similar  to 
SOHAs.  Additionally,  the  habitat  between  designated  areas  will  be  managed  in  accordance 
with  the  standards  and  guidelines  in  this  EIS  and  Forest  Land  and  Resource  Management 
Plans  to  afford  dispersal  within  the  Forest  Matrix  between  designated  areas  managed 
primarily  for  spotted  owl  habitat. 


•  Comment:  Since  Wilderness  was  used  as  a  starting  point  along  with  other  protected 
landscapes,  some  of  the  best  habitat  was  missed  and  not  included  as  part  of  the  ISC 
Strategy.  This  good  habitat  and  the  spotted  owls  in  it  should  be  included  in  the  ISC 
Strategy. 

Response:  The  lands  that  were  included  in  designated  areas  managed  primarily  for 
spotted  owl  habitat,  in  addition  to  those  areas  already  protected  in  Wilderness  and/or 
other  reserves,  were  selected  to  provide  habitat  in  large  blocks  and  to  provide  protection 
to  existing  pairs.  Nesting,  roosting,  and  foraging  habitat  not  included  in  designated  areas 
managed  primarily  for  spotted  owl  habitat  was  not  in  the  appropriate  location  to  meet 
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spacing  requirements  or  it  did  not  contain  spotted  owl  concentrations.  Spotted  owls  in 
Wilderness  were  counted  as  part  of  the  ISC  Strategy  (Thomas  et  al.  1990:  384). 


•  Comment:  HCAs  should  be  spaced  further  apart.  The  Interagency  Scientific  Committee 
admitted  that  there  is  no  solid  scientific  basis  for  the  standard  that  requires  a  maximum  of 
12  miles  between  HCAs. 

Response:  In  determining  the  spacing  between  HCAs,  the  Committee  had  data  on  the 
dispersal  capabilities  of  spotted  owls.  Based  on  the  lengthy  discussions  of  appropriate 
distances  between  HCAs,  the  Committee  concluded  that  the  distance  between  large  HCAs 
(20+  pairs)  should  be  within  the  observed  dispersal  distances  of  at  least  two-thirds  of  all 
radio-tagged  juveniles.  This  was  reviewed  by  five  technical  experts  selected  by  professional 
societies.  Only  one  reviewer,  Dr.  John  Wiens,  questioned  this  process.  In  the  Committee’s 
follow-up  conversations  with  Dr.  Wiens,  he  responded  that  he  could  suggest  no  better 
method  for  arriving  at  the  decision  and  that  he  was  satisfied  with  the  two-thirds  guideline 
that  the  Committee  adopted.  For  additional  information  see  USDA  Forest  Service,  1991b, 
Question  31. 


•  Comment:  The  ISC  Strategy  assumed  that  spotted  owls  in  Wilderness  and  National 
Parks  did  not  count  towards  total  owls.  You  should  include  these  owls,  as  well  as  current 
and  future  habitat  within  Wilderness  in  the  viability  analysis  for  all  alternatives. 

Response:  The  population  estimates  in  the  ISC  Strategy  included  all  known  and 
expected  northern  spotted  owl  pairs  in  Wilderness  and  National  Parks  within  HCAs.  The 
analysis  of  habitat  capability  in  this  environmental  impact  statement  also  includes  habitat 
within  Wilderness. 


•  Comment:  There  are  no  specific  management  requirements  for  each  area  of  concern  and 
Alternative  B  fails  to  discuss  conservation  efforts  for  these  areas. 

Response:  The  ISC  Report  and  this  document  both  describe  additional  conservation 
measures  for  areas  of  concern.  Examples  are  the  location  of  Category  3  HCAs  for  the 
Olympic  Peninsula,  North  Cascades  East/I-90,  Oregon  Coast  Range,  Southern  Deschutes 
and  Shasta/McCloud  areas  of  concern.  Also,  more  and  larger  Category  1  and  2  HCAs  were 
delineated  in  areas  of  concern  to  be  responsive  to  the  relatively  poor  habitat  conditions 
that  exist  today.  The  amount  of  habitat  for  each  area  of  concern  was  analyzed  and  is 
displayed  in  criterion  2,  and  is  considered  in  the  overall  viability  rating.  The  standards 
and  guidelines  in  the  ISC  Report  and  this  environmental  impact  statement  are  a  result  of 
emphasis  on  the  management  of  areas  of  concern  for  spotted  owl  habitat. 


•  Comment:  Since  private  lands  are  so  cutover,  Federal  lands  must  compensate  for  these 
conditions. 

Response:  Federal  lands  are  the  cornerstone  of  all  the  alternatives  presented  in  this  EIS. 
The  quantity  and  quality  of  spotted  owl  habitat  in  designated  areas  on  public  land  did 
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compensate  for  the  amount  and  location  of  timber  management  activities  on  private  lands. 
Respective  state  laws  provide  some  protection  of  spotted  owl  activity  centers. 


•  Comment:  Since  this  is  an  owl  recovery  plan,  the  Forest  Service  should  revise  the  plan 
when  the  owl  population  reaches  the  desired  level. 

Response:  Neither  this  environmental  impact  statement  nor  the  ISC  Strategy  is  a 
recovery  plan  for  northern  spotted  owls.  A  recovery  plan  is  currently  being  developed  by 
the  U.S.  Fish  and  Wildlife  Service. 


•  Comment:  Early  Winters  Ski  Area  does  not  require  HCA  protection  since  timber  will  be 
removed  only  in  accordance  with  approved  comprehensive  planning  process. 

Response:  The  need  for  a  Category  3  HCA  was  established  by  the  ISC  Strategy  because 
of  the  reported  presence  of  northern  spotted  owls  at  that  site.  Any  habitat  modification 
will  be  guided  by  the  standards  and  guidelines  of  the  selected  alternative.  Adaptive 
management  proposals  for  habitat  modification  are  subject  to  review  and  approval  as 
presented  in  Chapter  2. 

The  50-11-40  Rule 

•  Comment:  The  interdisciplinary  team  needs  to  reevaluate  the  50-11-40  rule  because 
there’s  no  scientific  basis  for  it. 

Response:  The  basis  for  the  50-11-40  rule  came  from  studies  describing  stand  conditions 
used  by  spotted  owls  for  foraging.  Research  indicates  that  most  foraging  occurs  in  habitat 
typified  by  old-growth  forest  structural  characteristics,  yet  some  amount  of  foraging  does 
occur  in  younger  stands.  The  environmental  impact  statement  concluded  that  quarter 
townships  that  met  the  50-11-40  rule  would  support  foraging  and  roosting  needs  for 
dispersing  juveniles,  and  would  likely  cover  enough  of  the  intervening  landscape  to  allow 
reasonable  protection  from  predators  during  random  dispersal  and  movement. 

Implementation  of  the  Monitoring  Plan  (see  Appendix  J)  can  provide  insight  into  whether 
these  standards  and  guidelines  could  be  improved  upon,  or  whether  various  proposals 
for  standards  and  guidelines  for  dispersal  habitat  in  the  Forest  Matrix  (for  example, 
the  40-20’-40  standards  and  guidelines  for  the  Multi- Resource  Strategy)  would  prove 
acceptable. 


•  Comment:  The  50-11-40  rule  could  have  been  different  and  provided  more  timber  harvest 
if  a  different  standard  was  used.  You  should  explore  using  different  standards  for  the 
Forest  Matrix. 

Response:  The  ISC  Strategy  calls  for  the  50-11-40  rule  to  be  applied  to  habitat  between 
HCAs.  If  the  50-11-40  standard  was  different  it  could  produce  more  timber,  however 
the  security  of  dispersing  owls  would  be  less  than  what  is  believed  to  be  necessary  for 
successful  dispersal.  Any  variation  of  the  recommended  level  (50-11-40)  would  result  in 
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either  more  or  less  habitat  being  protected  for  spotted  owl  dispersal.  A  research  and 
monitoring  program  could  provide  the  additional  information  needed  to  reevaluate  the 
50-11-40  rule.  If  appropriate,  new  information  would  be  used  to  make  adjustments  through 
the  adaptive  management  process. 


•  Comment:  The  Forest  Service  should  accept  more  than  its  proportional  share  of  the 
50-11-40  rule.  In  this  way  the  benefits  and  burdens  can  be  more  easily  shared  by  the 
general  public. 

Response:  Some  (perhaps  many)  private  lands,  depending  on  the  rotation  age  selected 
for  such  lands,  would  meet  the  criteria  at  a  given  time.  The  ISC  Report  called  for 
reevaluation  after  3  years.  If  dispersal  is  less  than  satisfactory,  the  standard  may  be 
revised. 


Development  of  Silvicultural  Methods  for  Harvest  Within  HCAs 

•  Comment:  There  should  be  clearer  and  more  descriptive  disclosure  of  the  benefits  of 
silvicultural  treatments  before  they  are  allowed  in  HCAs.  Proposed  silvicultural  activities 
should  be  conclusively  demonstrated  to  be  beneficial  to  northern  spotted  owl  habitat 
through  repeated  experimentation  before  they  are  used  in  HCAs. 

Response:  This  comment  is  consistent  with  direction  regarding  monitoring  and  research 
activities  in  the  ISC  Strategy.  Silvicultural  treatments  or  other  habitat  manipulations 
must  demonstrate  beneficial  effects  before  they  will  be  implemented  in  HCAs. 


•  Comment:  Explain  if  designated  areas  managed  primarily  for  spotted  owl  habitat  in 
the  ISC  Strategy-based  alternatives  can  be  logged  after  they  are  again  fully  occupied  by 
spotted  owls. 

Response:  For  ISC  Strategy-based  alternatives  (Alternatives  B,  C,  and  D),  designated 
areas  managed  primarily  for  spotted  owl  habitat  are  needed  for  both  the  long-term 
protection  of  habitat  and  to  operate  as  reserves  for  owls  for  long-term  population  viability. 
The  ISC  Strategy  prohibits  the  timber  harvest  of  any  age  class  of  forest  within  HCAs  with 
very  few  exceptions.  When  all  designated  areas  managed  primarily  for  spotted  owl  habitat 
are  fully  occupied  by  spotted  owls,  only  one  of  the  above  two  objectives  for  designated 
areas  will  have  been  met.  The  second  objective  of  long-term  viability  of  the  northern 
spotted  owl  across  its  range  will  still  need  to  be  met. 


Comments  on  Alternative  C 

•  Comment:  Under  Alternative  C,  the  U.S.  Fish  and  Wildlife  Service’s  Critical  Habitat 
designation  dropped  the  acres  included  in  Wilderness.  You  should  include  the  spotted  owl 
habitat  in  Wilderness  areas  in  designated  areas  managed  primarily  for  spotted  owl  habitat 
in  your  preferred  alternative. 
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Response:  The  U.S.  Fish  and  Wildlife  Services’  Critical  Habitat  final  rule  did  not  include 
some  HCA  acres  because  they  were  already  protected  as  Wilderness,  State  Parks,  or 
National  Parks  and  Monuments.  Critical  Habitat  did  not  include  the  above  areas  because 
each  one  provides  adequate  protection  for  the  northern  spotted  owl.  Alternative  C  adds 
CHUs  to  HCAs,  which  includes  owl  habitat  in  Wilderness.  The  interdisciplinary  team 
included  all  northern  spotted  owl  habitat  on  National  Forests  in  the  viability  analysis. 


•  Comment:  Forest  Service  use  of  Critical  Habitat  is  troubling  because  Forest  Service  and 
Bureau  of  Land  Management  were  not  involved  in  formulation  of  Critical  Habitat 

Response:  The  U.S.  Fish  and  Wildlife  Service  is  responsible  for  designating  Critical 
Habitat  that  is  needed  for  the  management  of  listed  species.  The  Forest  Service  and 
Bureau  of  Land  Management  were  both  involved  in  the  review  of  Critical  Habitat  that  the 
U.S.  Fish  and  Wildlife  Service  developed.  The  Forest  Service  recommended  that  the  ISC 
Strategy  of  HCAs  was  all  that  was  needed  to  ensure  the  long-term  viability  of  the  northern 
spotted  owl  across  its  range. 


Monitoring  Spotted  Owl  Populations 

•  Comment:  Training  of  spotted  owl  surveyors  is  inadequate  and  unscientific. 

Response:  In  the  past,  surveyors  have  been  trained  through  classroom  and  field 
exercises  to  become  familiar  with  techniques  and  local  conditions.  Generally,  experienced 
surveyors  have  been  paired  with  inexperienced  surveyors  for  field  work.  The  standard 
protocols  used  by  the  Forest  Service  have  been  accepted  by  the  U.S.  Fish  and  Wildlife 
Service  and  reviewed  for  clarity  before  implementation.  In  addition,  surveyors  are 
evaluated  and  given  opportunities  to  discuss  the  variety  of  circumstances  and  conditions 
encountered  in  their  work. 


•  Comment:  There  is  no  monitoring  program  to  provide  data  and  feedback  for  assessing 
whether  and  how  well  the  ISC  Strategy  is  working.  You  should  have  a  monitoring  plan. 

Response:  This  environmental  impact  statement  outlines  a  monitoring  strategy  (see 
Appendix  J).  The  ISC  Report  also  includes  a  monitoring  plan  in  Appendix  R.  The  spotted 
owl  Research,  Development  and  Application  Program  will  oversee  development  of  a 
monitoring  plan. 
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Timber 

Timber  Management  -  General 

•  Comment:  The  DEIS  failed  to  adequately  address  the  biological  diversity  of  managed 
plantations  and  how  plantations,  contribute  to  spotted  owl  habitat. 

Response:  Both  the  Interagency  Scientific  Committee  and  the  interdisciplinary  team 
for  this  environmental  impact  statement  examined  the  acreage,  age,  and  growth  rates  of 
existing  plantations  within  designated  areas  managed  primarily  for  spotted  owl  habitat  and 
have  predicted  that  these  plantations  will  grow  into  nesting,  roosting,  and  foraging  habitat 
over  time.  Any  management  activities  conducted  within  those  plantations  will  have 
been  shown  to  benefit  owl  habitat  through  the  research  efforts  described  in  the  various 
alternatives. 


•  Comment:  The  DEIS  failed  to  identify  that  Pacific  silver  fir  growing  stock  is  decreasing 
due  to  timber  harvesting  practices. 

Response:  This  issue  is  beyond  the  scope  of  this  document.  This  FEIS  addresses  the 
impacts  of  various  strategies  for  providing  for  spotted  owl  habitat,  rather  than  the  impacts 
of  past  or  proposed  timber  harvest  practices  on  the  status  of  Pacific  silver  fir.  Each 
National  Forest  is  required  to  prepare  a  Land  and  Resource  Management  Plan  which 
provides  overall  forest  direction  and  identifies  the  appropriate  standards  and  guidelines  to 
address  this  issue  if  applicable. 


•  Comment:  Harvested  acres  should  be  required  to  be  replanted  within  six  months. 

Response:  The  issue  of  timing  of  reforestation  efforts  is  beyond  the  scope  of  this 
document.  The  Forest  Service  is  required  to  plan  for  stocking  within  five  years  after 
harvest.  Replanting  is  regularly  accomplished  within  one-to-three  years  of  harvest.  This 
time  is  necessary  to  accomplish  fuel  reduction,  planting  site  preparation,  and  establishment 
of  the  tree  seedlings. 


•  Comment:  The  DEIS  (Chapter  2)  contains  direction  that  is  not  understandable  to  the 
public  with  regard  to  “Reserved  Lands”  and  to  “Lands  Unsuited  for  Timber  Production”. 

Response:  The  reference  to  “Reserved  Lands”  and  “Lands  Unsuited  for  Timber 
Production”  is  a  direct  quote  from  the  Interagency  Scientific  Committee’s  Report,  and 
as  such,  will  be  changed  here.  The  Glossary  in  this  environmental  impact  statement 
contains  definitions  for  each  of  these  terms  and  they  are  discussed  in  Chapter  3&4.  The 
maps  prepared  for  the  FEIS  include,  for  clarification,  the  acreage  of  owl  habitat  within 
unavailable  lands  on  National  Forests. 


•  Comment:  The  current  inventory  of  reserved  lands  (3&4-14)  is  deceptive  in  that  it  fails 
to  include  lands  which  are  reserved  pursuant  to  the  Land  and  Resource  Management 
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Plans.  By  only  including  the  Congressionally  mandated  or  Chief’s  withdrawn  lands,  large 
tracts  of  lands  which  are  not  managed  for  timber  production  are  overlooked. 

Response:  This  table  is  for  information  only,  and  our  definition  of  “reserved”  is  limited 
to  the  lands  mentioned  in  the  comment.  Subsequent  tables  associated  with  various 
analysis  discussions  include  another  category  called  “unsuitable”  lands,  to  reflect  the 
other  “non-timber  production”  lands  mentioned.  These  lands  were  not  overlooked  in  the 
viability  analysis. 


•  Comment:  The  DEIS  incorrectly  states  that  the  silvicultural  system  of  clearcutting 
closely  duplicates  the  natural  regeneration  methods,  such  as  fire,  in  Douglas-fir  forests. 

Response:  The  text  in  the  FEIS  has  been  changed  to  address  this  concern. 


•  Comment:  The  DEIS  fails  to  disclose  past  lack  of  requirements  to  retain  wildlife  trees, 
downed  woody  material,  riparian  buffers,  or  shade  in  clearcut  areas.  The  DEIS  also  fails  to 
discuss  past  indiscriminate  use  of  herbicides. 

Response:  It  is  beyond  the  scope  of  this  document  to  assess  the  effectiveness  of  past 
timber  harvest  practices.  Standards  and  guidelines  are  incorporated  in  Forest  Land  and 
Resource  Management  Plans  to  address  the  resource  concerns  cited  in  this  comment. 


•  Comment:  The  DEIS  failed  to  disclose  the  impacts  on  visual  quality  corridors  due  to 
increased  cutting  to  compensate  for  ASQ  lost  by  designating  areas  for  spotted  owl  habitat. 

Response:  There  will  be  no  increase  in  timber  harvest  in  visual  corridors.  The  Forests 
will  manage  the  visual  corridors  according  to  the  standards  and  guidelines  as  stated  within 
the  Forest  Plans.  Visual  quality  objectives  will  not  be  modified  to  compensate  for  the 
reduced  ASQ  resulting  from  designating  areas  managed  primarily  for  spotted  owl  habitat. 


•  Comment:  The  DEIS  did  not  adequately  discuss  the  effect  on  Alternative  B  of 
implementation  of  the  Knutson- Vandenberg  Act,  and  did  not  define  “large  workload”. 

Response:  This  section  has  been  clarified  in  the  FEIS  and  the  reference  to  “large 
workload”  has  been  removed. 


•  Comment:  The  DEIS  fails  to  identify  the  funding  source  for  monitoring  of  the  spotted 
owl.  Will  Knutson- Vandenburg  (KV)  funds  be  utilized? 

Response:  Funding  for  monitoring  will  be  requested  through  the  normal  annual 
budgeting  process.  It  is  normally  inappropriate  to  use  KV  funds  for  monitoring. 


•  Comment:  The  DEIS  did  not  use  standard  statistical  analysis  techniques  to  minimize  the 
effects  on  spotted  owls,  ASQ  and  economics. 
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Response:  In  both  the  DEIS  and  the  FEIS,  the  best  available  techniques  and  information 
were  utilized.  The  analytical  techniques  commonly  accepted  within  the  scientific 
community  were  utilized  in  the  spotted  owl  analysis  to  quantify  the  anticipated  effects  on 
spotted  owls,  ASQ  and  economics. 

•  Comment:  In  the  “More  Intensive  Management”  section  of  the  DEIS,  the  statement 
that  most  suitable  timberland  is  “programmed  for  a  proper  balance  of  intensive  timber  and 
non-timber  resource  management”  is  incorrect.  Timber  management  has  traditionally  been 
a  much  higher  priority,  to  the  detriment  of  recreational  uses. 

Response:  The  objectives,  levels,  or  intensities  of  management  activities  on  the  suitable 
timber  land  base  is  addressed  through  the  Forest  Land  and  Resource  Management  Plan  for 
each  National  Forest.  The  discussion  in  the  DEIS  was  intended  to  address  the  fact  that 
timber  management  intensity  could  not  be  substantially  increased  without  reductions  in 
other  resource  outputs,  such  as  recreation. 


•  Comment:  The  alternatives  overestimate  the  decline  in  spotted  owl  habitat.  Temporary 
delays  or  permanent  modifications  of  future  timber  sales  from  appeals  or  lawsuits  will 
effectively  maintain  more  spotted  owl  habitat  than  you  predict.  These  lawsuits  or  appeals 
are  often  based  on  locations  of  new  spotted  owl  populations  or  on  other  resource  issues 
which  affect  owl  habitat. 

Response:  Owl  habitat  not  specifically  protected  in  the  selected  alternative  is  available 
for  other  uses  scheduled  under  the  appropriate  Forest  Plan.  Anticipating  delays  or  changes 
to  the  timber  sale  program  from  lawsuits  or  appeals  is  outside  the  scope  of  this  document 
and  would  affect  all  alternatives  similarly. 


•  Comment:  The  Plan  must  provide  for  a  diversity  of  all  age  classes  in  each  forest  type. 

Response:  Forest  Land  and  Resource  Management  Plans  already  require  the  provision 
for  biological  diversity  and  diversity  of  age  classes. 


•  Comment:  The  DEIS  does  not  define  “sustained  yield”. 

Response:  This  term  has  been  added  to  the  glossary  in  the  FEIS. 


•  Comment:  The  DEIS  does  not  explain  and  define  how  an  area  is  determined  to  be 
suitable  for  timber  production. 

Response:  This  concern  is  addressed  in  Chapter  3&4,  Forests  and  Timber  Management, 
and  in  the  Glossary  of  the  FEIS. 
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Research  Related  to  Timber  Management 

•  Comment:  There  is  an  8  ^-year-old  silvicultural  research  study  plot  installed  by 

researchers  at  Oregon  State  University  that  is  located  within  a  Habitat  Conservation  Area 
in  Oregon.  There  is  concern  that  research  activities  will  not  be  allowed  due  to  spotted  owl 
habitat  protection. 

Response:  The  Chief  of  the  Forest  Service  has  established  a  Northern  Spotted  Owl 
Oversight  Team.  Their  purpose  is  to  evaluate  and  determine  if  project  proposals  such 
as  this  ongoing  study  plot  would  be  consistent  with  the  ISC  Strategy,  and  to  make 
recommendations  to  the  Steering  Committee. 


•  Comment:  The  Forest  Service  should  install  experimental  plots  and  test  different 

silvicultural  systems  to  determine  if  habitat  and  management  activities  that  contribute  to 
allowable  sale  quantity  (ASQ)  are  compatible. 

Response:  The  Forest  Service  currently  has  ongoing  spotted  owl-related  research 
activities  with  the  Northern  Spotted  Owl  Management  Research,  Development  and 
Application  Unit,  with  the  Pacific  Northwest  Forest  and  Range  Experiment  Station, 
and  with  the  Pacific  Southwest  Forest  and  Range  Experiment  Station.  The  ISC  Report 
discusses  several  areas  of  research  and  encourages  the  Forest  Service  to  conduct  the 
research  to  determine  if  spotted  owl  habitat  can  be  silviculturally  manipulated  to  develop 
or  maintain  spotted  owl  habitat.  See  Appendix  R  and  Appendix  S  of  the  ISC  Report  for 
more  information. 


•  Comment:  Initiate  research  to  design  silvicultural  systems  that  allow  for  maintaining  the 
productivity  of  the  forest  while  still  protecting  other  resources  like  the  spotted  owl.  This 
should  provide  for  substantial  increases  in  ASQ  and  likely  increase  the  amount  of  spotted 
owl  habitat. 

Response:  Research  is  ongoing  to  develop  selection  systems  and  harvest  methods 
other  than  clearcutting,  as  well  as  to  define  habitat  needs  for  the  northern  spotted  owl. 
Research  is  also  under  way  as  called  for  in  the  ISC  Strategy  that  will  develop  or  identify 
silvicultural  treatments  that  will  benefit  spotted  owl  habitat.  Methods  that  meet  the  needs 
of  owls  and  produce  timber  products  will  no  doubt  be  identified.  Use  of  such  a  strategy 
in  place  of  designating  specific  areas  to  be  managed  for  owl  habitat  was  not  considered  as 
an  alternative  in  this  document  because  uncertainties  in  its  potential  success  were  not 
compatible  with  the  need  to  move  quickly  to  protect  the  threatened  northern  spotted  owl. 


•  Comment:  The  standards  and  guidelines  for  HCAs  should  define,  “silvicultural 
treatments  that  have  been  tested  or  demonstrated  through  experimentation.”  The 
requirements  for  testing  and  demonstrating  should  be  set  forth. 

Response:  Appendices  S  and  R  of  the  ISC  Report  explain  the  process  for  identifying 
silvicultural  treatments  that  will  be  appropriate  in  HCAs.  Only  those  treatments  shown 
to  benefit  spotted  owl  habitat  will  be  used.  The  ISC  Report  recognizes  that  research  and 
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experimentation  are  needed  to  identify  structural  habitat  needs  and  to  assure  that  these 
characteristics  can  be  created  silviculturally,  before  any  treatments  are  undertaken. 


Timber  Management  Opportunities  and  Alternatives 


•  Comment:  The  DEIS  failed  to  address  managing  old-growth  habitat  and  “growing” 
it  for  spotted  owl  habitat.  These  stands  should  be  managed  for  long  rotations  with 
commercial  thinnings.  Rotation  age  should  not  be  established  by  culmination  of  mean 
annual  increment.  You  should  extend  the  rotation  to  a  later  age. 


Response:  The  ISC  Strategy  did  identify  the  need  to  grow  future  owl  habitat.  Stand 
management  techniques  such  as  extended  rotation  and  commercial  thinnings  will 
undoubtedly  be  explored  through  research  and  experimentation  under  ISC  Strategy 
recommendations.  Many  of  the  currently  available  silvicultural  practices  that  leave  various 
structural  components  within  the  stand  should  contribute  to  spotted  owl  habitat  earlier 
than  even-aged  plantations.  However,  the  complete  set  of  structural  components  necessary 
for  spotted  owl  nesting,  roosting,  and  foraging  habitat  is  not  yet  fully  understood.  Until 
critical  components  are  identified,  it  is  difficult  to  demonstrate  that  stands  can  be 
maintained  silviculturally. 


•  Comment:  The  alternatives  in  the  DEIS  fail  to  recognize  that  the  use  of  alternative 
silvicultural  and  harvesting  techniques  within  designated  areas  managed  primarily  for 
spotted  owl  habitat  would  either  benefit  or  at  least  be  compatible  with  the  habitat  needs 
of  the  northern  spotted  owl.  Examples  include  uneven-age  (selective)  harvesting  only, 
helicopter  yarding,  smaller  and  better  designed  units,  precommercial  and  commercial 
thinning  to  grow  large  trees  faster,  and  release  treatments.  These  treatments  would  enable 
the  Forest  Service  to  manage  forests  for  both  wildlife  habitat  maintenance  and  timber 
production. 


Response:  Under  the  ISC  Strategy  in  Alternatives  B,  C,  and  D,  and  under  the 
Multi- Resource  Strategy  in  Alternative  E,  there  are  provisions  for  research  and 
experimentation  relative  to  the  use  of  silviculture  to  maintain  or  improve  owl  habitat.  If 
this  research  demonstrates  silvicultural  treatments  are  beneficial  to  owl  habitat,  there 
is  a  process  by  which  they  can  be  applied  to  designated  areas  managed  primarily  for 
owl  habitat.  Research  is  needed  to  define  the  essential  components  of  habitat.  Spotted 
owl  nesting,  roosting,  and  foraging  owl  habitat  is  very  complex;  the  key  flying  squirrel 
prey-base  feeds  on  a  fungus  dependent  on  the  litter  layer;  suppressed  or  understory  trees 
seem  to  be  primary  perching  places;  the  mix  of  size  classes,  openings,  and  debris  such  as 
down  logs  and  limbs  function  in  complex  ways  to  provide  for  food  for  the  owl  and  the  owl 
prey  species  while  at  the  same  time  not  favoring  other  species  that  would  successfully 
compete  with  the  spotted  owl  for  these  components  of  the  habitat.  Silvicultural  treatments 
clearly  providing  more  benefit  than  risk  may  be  approved  early.  Examples  may  be 
precommercial  and  early  commercial  thinning,  or  treatments  of  fuelbreaks  and  stands 
prone  to  catastrophic  insect  and/or  disease  outbreaks.  But  until  spotted  owl  habitat  is 
more  fully  understood,  protection  of  stands  in  a  manner  known  to  favor  owls,  e.g.,  no 
treatment,  is  what  the  ISC  Strategy  recommends. 
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•  Comment:  Silvicultural  treatments  to  manage  for  spotted  owls  should  be  different  for 
California  than  for  the  Pacific  Northwest. 

Response:  The  Interagency  Scientific  Committee  Report  and  interdisciplinary  team  for 
this  document  have  considered  the  evidence  and  research  available  regarding  owl  habitat 
and  locations  in  California.  The  evidence  does  not  warrant  the  development  of  different 
standards  and  guidelines  for  California  at  this  time.  Changes  can  be  made  under  the 
“Adaptive  Management”  process  if  and  when  a  need  for  different  standards  and  guidelines 
is  identified. 


•  Comment:  The  DEIS  fails  to  examine  the  silvicultural  opportunities  for  more  intensive 
management  of  land  suitable  for  timber  production  on  National  Forests.  Growth  increases 
are  possible  through  fertilization  and  by  shortening  rotation  age. 

Response:  This  environmental  impact  statement  discusses  opportunities  to  mitigate 
ASQ  effects  through  more  intensive  management  and  concludes  that  these  opportunities 
are  limited.  Fertilization  is  included  in  some  Forest  Plan  ASQ  projections,  as  are  genetic 
improvements,  short  rotations,  competition  control,  thinning,  and  so  forth.  The  use  of  even 
more  intensive  treatments  is  limited  by  costs,  or  cost/benefit  ratio,  and  by  the  need  to 
manage  the  National  Forests  for  more  than  just  timber  production.  Shortening  a  rotation 
age  to  60  years,  for  example,  and  thereby  cutting  one-sixth  of  the  area  each  decade, 
is  often  not  compatible  with  the  management  of  visual  resources,  watersheds,  wildlife 
habitat,  and  soils.  Maximizing  outputs  such  as  timber  production  in  a  manner  consistent 
with  other  resource  protection  and  output  levels  is  the  subject  of  individual  Forest  Land 
and  Resource  Management  Plans.  ASQs  displayed  in  this  document  simply  display  the 
interdisciplinary  team’s  best  estimate  of  what  those  outputs  might  be. 


•  Comment:  Alternatives  B,  C,  and  D  should  be  modified  to  preclude  all  harvesting  of 
timber  under  contract  within  HCAs,  and  should  not  allow  substitution  for  this  volume. 

Response:  The  alternatives  balance  the  need  to  ensure  viability  of  northern  spotted  owls 
with  the  social  and  economic  impacts  of  harvesting  timber  sales  which  are  under  contract. 
The  viability  analysis  in  the  EIS  reflects  the  effects  of  this  harvesting. 


•  Comment:  Harvesting  in  the  roadless  areas  (released  in  the  1984  Wilderness  Act)  at  low 
intensities  (one  to  two  percent)  would  maintain  or  increase  owl  habitat  and  meet  much  of 
the  first  decade  ASQ. 

Response:  The  decision  as  to  where  and  how  to  harvest  in  specific  areas  is  made  through 
the  NEPA  process  for  specific  projects. 


•  Comment:  The  “no  action”  alternative,  Alternative  A,  is  incorrect  regarding  the  four 
northern  California  forests.  These  forests  do  not  have  Forest  Plans  in  place,  and  hence  the 
‘  no  action”  alternative  for  these  forests  should  be  the  continued  implementation  of  the 
existing  timber  management  plans. 
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Response:  The  ASQs  listed  in  this  environmental  impact  statement  for  the  California 
Forests  represent  the  interdisciplinary  team’s  best  estimate,  as  of  early  1990,  of  the  ASQs 
under  the  standards  and  guidelines  currently  in  place  in  the  Regional  Guide  for  the  Pacific 
Southwest  Region.  As  such,  these  represent  the  ASQs  achievable  under  Alternative  A. 


Forest  Health 

•  Comment:  There  must  be  a  provision  within  the  standards  and  guidelines  for  salvage 
when  the  neighboring  stands  are  threatened  by  insects,  disease  and  fire  problems  within 
the  habitat  areas. 

Response:  Under  Alternative  A,  the  decision  to  manage  spotted  owl  habitat  areas 
(SOHA’s)  is  made  through  the  Forest  Plans,  the  NEPA  process  and  biological  evaluations. 
These  decisions  must  comply  with  the  standards  and  guidelines  for  the  Forest  Plan.  Under 
Alternatives  B,  C,  and  D,  these  project  proposals  would  be  evaluated  by  the  Oversight 
Team  and  the  Steering  Committee  to  determine  their  compliance  with  Forest  Service 
standards  and  guidelines  for  spotted  owl  habitat  management. 


•  Comment:  Salvage  sales  should  not  be  permitted  within  spotted  owl  habitat  because 
they  would  reduce  the  old-growth  component  and  reduce  habitat  for  prey  species  and 
foraging  opportunities. 

Response:  Salvage  logging  is  permitted  under  Alternative  A  in  accordance  with  approved 
SOHA  management  plans.  For  Alternatives  B,  C,  and  D,  recurring  salvage  logging  is 
not  allowed  under  the  ISC  Strategy.  Any  proposals  for  salvage  logging  due  to  special 
circumstances  must  be  evaluated  on  a  case-by-case  basis  by  the  Oversight  Team  and 
Steering  Committee  to  determine  if  the  action  is  consistent  with  the  ISC  Strategy. 


•  Comment:  Clearcutting  should  not  be  allowed.  Harvesting  20  percent  of  the  total 
amount  of  trees  by  selection  harvesting  only,  and  allowing  the  healthy  old-growth  trees  to 
remain,  is  all  the  long-term  health  of  the  forest  can  allow. 

Response:  This  FEIS  addresses  various  levels  and  strategies  to  provide  for  spotted  owl 
habitat,  however  it  does  not  address  the  type,  intensity,  location,  or  effects  of  specific 
silvicultural  treatments  (i.e., clearcutting,  selective  cutting).  The  decision  to  implement 
specific  silvicultural  treatments  is  made  through  project-level  analyses. 


The  50-11-40  Rule 

•  Comment:  The  50-11-40  rule  is  unacceptable  because  clearcutting  50  percent  of  the 
forest  would  severely  damage  watersheds  causing  increased  slides,  soil  erosion,  and 
fluctuations  in  water  temperature.  Thinning  instead  of  clearcutting  would  provide  for 
wildlife  habitat  and  corridors  between  reserves.  Clearcutting  would  continue  to  damage 
forest  resource  values  such  as  scenic  quality,  fishing,  hiking,  bird  watching,  hunting  and 
kayaking. 
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Response:  It  is  beyond  the  scope  of  this  document  to  evaluate  the  type  and  intensity 
of  alternative  harvest  methods  for  specific  project  areas.  The  Forest  Land  and  Resource 
Management  Plans  already  provide  standards  and  guidelines  which  protect  resource  values 
from  these  impacts.  Since  the  50-11-40  rule  would  be  applied  in  addition  to  these  existing 
standards  and  guidelines,  no  watershed  would  be  50  percent  clearcut  at  any  one  time. 


•  Comment:  The  DEIS  does  not  adequately  clarify  the  application  of  the  50-11-40  rule. 

Response:  The  FEIS  states  that  the  50-11-40  rule  is  to  be  applied  to  the  Forest  Matrix 
outside  of  designated  areas  managed  primarily  for  spotted  owl  habitat.  Interpretation  of 
the  50-11-40  rule  is  clarified  in  the  set  of  questions  and  answers  about  the  ISC  Strategy 
incorporated  by  reference  into  this  environmental  impact  statement. 


Mitigation  Measures  and  Forest  Management  Direction 

•  Comment:  Your  alternatives  are  incomplete  because  of  a  lack  of  additional  mitigation 
measures  or  management  practices  that  should  be  included  in  each  alternative.  For 
example: 

The  DEIS  neither  identifies  the  standards  affecting  disease  management  activities 
(e.g.,  Port-Orford-cedar  root  disease  control)  nor  indicates  whether  they  would,  in 
fact,  hinder  existing  disease  management  practices. 

Disease  and  fire  management  references  leave  it  unclear  whether  practices  will 
continue  as  they  are,  or  be  adjusted  to  apply  to  spotted  owl  habitat. 

Response:  The  alternatives  in  this  environmental  impact  statement  provide  direction 
for  management  and  mitigation  not  only  through  their  own  standards  and  guidelines, 
those  of  the  selected  alternative  added  to  the  existing  Regional  Guides,  Forest  Plans,  and 
other  land  and  resource  management  direction  (“Mitigation  and  Resource  Management 
Direction”,  Chapter  2.)  alternatives  incorporate  the  standards  and  guidelines,  mitigation 
measures,  and  monitoring  plans  of  the  existing  Land  and  Resource  Management  Plans. 
Projects  also  have  site-specific  mitigation  measures  (see  “Implementation”  for  each 
alternative  in  Chapter  2). 

The  standards  and  guidelines  applicable  to  designated  areas  managed  primarily  for  owl 
habitat  in  Alternatives  B,  C,  and  D  include  the  entire  ISC  Strategy  and  the  three  sets  of 
clarifying  questions  and  answers.  Although  this  management  direction  precludes  scheduled 
timber  harvesting,  most  salvage,  and  other  actions  that  will  be  detrimental  to  spotted  owl 
habitat,  there  are  numerous  citations  permitting  activities  not  detrimental  to  habitat.  In 
particular,  these  include  an  “Other”  note  at  the  end  of  the  April  30,  1991,  question  and 
answer  set,  that,  after  citing  several  examples  of  potential  disturbances  to  spotted  owls 
including  pesticide  spraying,  tree  falling,  yarding,  hauling,  precommercial  thinning,  and  so 
forth,  states: 

“After  reviewing  these  issues,  it  was  concluded  that  specific  guidelines  were 
inappropriate.  These  issues  are  management  decisions  and  should  be  handled  through 
the  biological  evaluation  process  on  a  case-by-case  basis.  In  general  these  types  of 
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activities  are  most  significant  if  they  are  within  a  quarter-mile  of  a  known  nest  or  activity 
center  of  a  pair  of  spotted  owls,  although  each  case  may  be  unique  and  should  be 
reviewed  on  a  case-by-case  basis.  Any  time  there  is  a  question  as  to  whether  a  given 
action  may  impact  spotted  owls  it  should  be  reviewed  by  a  biologist  familiar  with  the 
situation.” 

Further,  the  standards  in  the  ISC  Strategy  permit: 

"Silvicultural  treatments  that  have  been  tested  or  demonstrated  through  experimentation 
to  facilitate  the  development  of  suitable  habitat . ” 

These  quotes  highlight  routine  forest  management  practices  that  are  not  a  detriment  to  the 
spotted  owl  and  its  habitat  and  which  are  permitted.  Further,  silvicultural  treatments 
which  have  demonstrated  to  benefit  the  owl  and  its  habitat  are  permitted.  The  options 
available  to  deal  with  insect  and  disease  problems  will  be  numerous  and  varied.  Proposals 
will  be  evaluated  on  a  case-by-case  basis  using  the  above  protection  standards.  Some 
treatment  options  will  be  judged  inappropriate  within  designated  areas  because  of  these 
standards.  An  example  may  be  the  salvage  of  root-disease  killed  Port-Orford-cedar.  On 
the  other  hand,  simply  killing  but  not  removing  the  disease-killed  cedar  may  be  judged 
to  be  consistent  with  the  standards  and  guidelines.  No  detailed  set  of  standards  and 
guidelines  could  meet  every  circumstance. 

The  Forest  Service  has  set  up  an  Oversight  Team  to  make  recommendations  to  a  Steering 
Committee.  It  is  the  Oversight  Team’s  chartered  responsibility  to: 

"Evaluate  proposals  to  determine  consistency  with  the  adopted  strategy  and  report  the 
evaluation  and  recommendations  to  the  Steering  Committee.” 

In  Alternatives  B,  C,  and  D,  proposals  determined  by  the  Oversight  Team  and  Steering 
Committee  to  be  inconsistent  with  the  objectives  of  the  ISC  Strategy  will  be  referred  back 
to  the  proposing  unit  for  modification  or  abandonment. 

Insect  and  disease  control,  including  Port-Orford-cedar  root  disease  control,  and  fire/fuels 
management  activities  will  only  be  conducted  under  one  of  the  above  two  guidelines;  e.g., 
either  will  not  be  a  detriment  to  spotted  owl  habitat  or  the  activity  has  been  demonstrated 
to  benefit  spotted  owl  habitat.  Thus,  and  as  stated  in  the  DEIS,  if  (interpretation  of) 
the  ISC  Strategy  precludes,  for  instance,  disease  or  fuel  treatments,  certain  results  can 
be  expected.  These  effects  are  displayed  for  the  decision  maker.  These  effects  are  also 
displayed  to  serve  as  a  starting  point  for  evaluation  of  individual  treatment  proposals. 

Treatments  within  designated  areas  managed  primarily  for  spotted  owl  habitat  (e.g., 

HCAs)  must  be  evaluated  based  on  their  predicted  affect  on  owl  habitat,  (both  inside  and 
outside  of  designated  areas  and  over  the  short  and  long  term),  and  not  on  other  objectives. 


•  Comment:  The  alternatives  do  not  adequately  describe  and  specify  what  protection 
measures  are  needed  for  HCAs. 

Response:  This  environmental  impact  statement  and  the  ISC  Strategy  recognize  and 
display  risks  to  HCAs,  particularly  from  fire,  insects  and  diseases,  and  other  catastrophes. 
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HCA  management  plans  to  address  these  hazards  are  recommended.  Further  site-specific 
protection  measures  would  be  planned  at  the  Forest  level. 


•  Comment:  The  DEIS  does  not  adequately  specify  the  nature  or  effectiveness  of 
the  standards  and  guidelines,  Best  Management  Practices,  or  mitigation  measures  on 
non-timber  values. 

Response:  The  effects  of  the  standards  and  guidelines  on  non-timber  resources  is 
included  in  Chapter  3&4.  The  effect  of  other  existing  standards  and  guidelines,  Best 
Management  Practices,  and  mitigation  measures  are  included  in  Forest  Plans,  and  thus  are 
outside  the  scope  of  this  document. 


Timber  Productivity  and  Allowable  Sale  Quantity 

•  Comment:  We  are  unable  to  determine  the  impacts  of  the  Category  3  HCA  management 
direction  because  the  amount  and  location  of  the  acres  needed  in  category  3  HCAs  is 
unknown.  The  public  and  the  deciding  official  do  not  understand  the  implications  of  the 
ISC  strategy  and  they  should. 

Response:  This  EIS  accounted  for  all  category  HCAs  including  category,  3  HCAs 
delineated  through  October  1991  in  the  analysis  of  impacts.  Although  the  number  of 
future  category  3  HCAs  needed  to  fully  implement  the  strategy  is  unknown,  the  impact  of 
delineating  any  additional  category  3  HCAs  is  anticipated  to  be  slight  across  the  entire 
range  of  the  northern  spotted  owl.  The  Forests  that  have  direction  to  delineate  new  HCAs, 
may  or  may  not  need  to  add  them  depending  on  the  number  of  new  owls  found  within 
category  1  HCAs.  The  eventual  number  of  additional  category  3  HCAs  that  may  be 
needed  cannot  be  calculated  at  this  time. 


•  Comment:  The  Forest  service  has  overestimated  the  amount  of  timber  the  National 
Forests  can  produce  by  at  least  8  percent  compared  to  what  the  Scientific  Panel  on 
Late-Successional  Forest  Ecosystems  reported.  The  panel  also  reported  that  FORPLAN 
has  overestimated  the  Forest  Plan  ASQs  by  15  percent. 

Response:  The  Forest  Service  considers  the  Forest  Plan  ASQs  to  be  accurate  as 
presented.  The  four-person  Scientific  Panel  used  a  more  conservative  set  of  assumptions 
than  this  interdisciplinary  team  believes  was  appropriate.  In  any  event,  the  ASQs 
presented  in  the  EIS  are  intended  as  estimates  of  effects  for  the  various  alternatives, 
and  as  such,  accurately  display  the  relative  differences  among  the  alternatives  and  thus 
present  the  decision  maker  with  sufficient  information  to  make  a  reasoned  choice  among 
the  alternatives. 


•  Comment:  All  of  your  ASQ  projections  are  based  on  the  false  assumption  that  there  will 
be  an  unlimited  supply  of  wood  for  future  generations. 
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Response:  Forest  Service  harvests  are  limited  by  policy  to  levels  that  can  be  sustained 
over  time.  None  of  the  projections  in  this  environmental  impact  statement  are  based  on  an 
unlimited  supply. 


•  Comment:  Excluding  old  growth,  what  is  the  estimated  ASQ  that  will  become  available 
during  the  third,  fourth,  and  fifth  decades? 

Response:  The  analysis  does  not  predict  the  “old  growth”  portion  of  the  ASQ. 
“Excluding  old-growth”  is  outside  the  scope  of  this  EIS.  Readers  wishing  to  estimate  this 
effect  would  be  aided  by  the  discussions  in  Chapter  3&4  under  Modeling  Details  and 
Technical  Constraints,  and  also  in  Appendix  B  under  “Forest  Regulation  and  One  Reason 
for  the  Use  of  Regeneration  Harvesting”.  First  decade  ASQs  listed  in  the  document  are 
calculated  under  a  policy  of  non-declining  flow,  which  means  they  are  no  higher  than  ASQs 
that  can  be  achieved  in  all  future  decades. 


•  Comment:  The  DEIS  incorrectly  defines  the  “no  action”  alternative  to  mean 
implementation  of  SOHAs  as  defined  in  the  Forest  Plans.  The  “no  action”  alternative 
should  reflect  the  Forest  Service’s  current  management  [consistent  with  the  ISC  Strategy]. 
The  ASQ  levels  under  Alternative  A  are  significantly  higher  than  current  (no  action) 
management. 

Response:  The  FEIS  states  that  Alternative  A  is  the  implementation  of  direction  in 
current  Forest  Plans  which  includes  a  network  of  spotted  owl  habitat  areas.  The  ASQs  for 
Alternative  A  are,  by  definition,  the  same  as  those  proposed  by  the  Forest  Plans.  From 
September  29,  1990,  until  March  9,  1991,  the  Forest  Service  direction  was  to  manage  not 
inconsistent  with  the  ISC  Strategy  (see  Alternative  A,  Introduction). 


•  Comment:  The  DEIS  failed  to  analyze  ASQ  for  extended  periods  of  time,  such  as  three 
or  four  fifty-year  periods  under  the  various  alternatives  considered. 

Response:  Standard  analytical  modeling  techniques  were  utilized  to  project  ASQ  for 
each  alternative  considered  in  detail.  The  standard  model  is  FORPLAN,  and  the  harvest 
rates  were  scheduled  for  an  average  of  150  years  to  insure  that  the  harvest  level  could  be 
sustained. 


•  Comment:  How  will  the  42  percent  reduction  in  old-growth  harvest  of  the  third,  fourth, 
and  fifth  decades  be  compensated  for  to  insure  an  ASQ  comparable  to  the  first  and  second 
decades?  The  FEIS  needs  to  disclose  the  nature  of  the  types  and  amount  of  stands  which 
would  contribute  to  the  ASQ  for  the  third,  fourth,  and  fifth  decades. 

Response:  The  old-growth  figures  in  this  environmental  impact  statement  are  for 
“existing”  old-growth  forests  only,  and  do  not  consider  ingrowth.  Harvest  schedules  in 
later  decades  rely  on  other,  currently  younger,  stands  and  eventually  on  plantations; 
harvesting  each  as  it  matures.  This  scheduling,  which  includes  only  “suitable”  timberlands, 
results  in  a  calculated  ASQ  that  can  be  maintained  in  perpetuity.  This  subject  is  discussed 
in  more  detail  in  Appendix  B  of  the  EIS. 
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Pacific  Yew  (  Taxus  Brevifolia) 


Pacific  Yew  -  General 

•  Comment:  The  DEIS  fails  to  discuss  the  possibility  of  planting  Pacific  yew  to  provide 
a  second  layer  of  vegetation  in  a  multistoried  stand  to  add  structural  diversity,  and  fails 
to  disclose  the  impacts  of  the  alternatives  on  the  relationship  between  spotted  owls  and 
Pacific  yew. 

Response:  The  text  of  the  FEIS  has  been  expand  to  acknowledge  the  use  of  understory 
yew  trees  by  spotted  owls  and  to  note  that  the  Forest  Service  is  scheduling  plantings  of 
Pacific  yew.  A  separate  environmental  impact  statement  on  the  management  of  Pacific 
yew  is  being  prepared. 


•  Comment:  The  DEIS  does  not  adequately  describe  the  impacts  on  the  amount  of  taxol 
that  can  be  produced  annually,  the  number  of  beneficiaries,  the  kinds  of  cancers  that 
taxol  is  effective  against,  and  the  percentage  of  yew  already  in  other  “set-aside”  areas 
(Wilderness,  etc.). 

Response:  These  effects  are  beyond  the  scope  of  this  environmental  impact  statement. 
Each  of  the  alternatives  have  provisions  for  evaluating  proposals  to  manage  the  Pacific  yew 
resource  within  designated  areas  managed  primarily  for  spotted  owl  habitat 


Taxol  Sources 

•  Comment:  The  DEIS  did  not  adequately  discuss  Pacific  yew;  specifically,  that  taxol  is 
also  found  in  the  needles  of  Pacific  yew  and  not  just  in  the  bark. 

Response:  Appendix  I  in  the  FEIS  notes  that  taxol  is  found  in  the  needles  and  that 
needles  may  contribute  to  the  total  taxol  needs  in  the  future.  This  reference  has  been 
added  to  the  discussion  of  Pacific  yew  in  Chapter  3&4. 

•  Comment:  The  DEIS  appendix  on  Pacific  yew  overestimates  the  likelihood  of  alternative 
taxol  sources  to  replace  natural  Pacific  yew  sources  derived  from  Region  6  National 
Forests.  Taxol  synthesis,  partial  synthesis,  tissue  culture,  and  cultivated  yew  plantations 
are  certainly  being  explored,  but,  contrary  to  the  statement  in  the  appendix,  none  of  these 
sources  are  likely  to  come  on-line  to  supply  significant  quantities  of  taxol  by  1995. 

Response:  Due  to  the  current  high  interest  by  the  National  Cancer  Institute  in  Pacific 
yew,  and  specifically  taxol,  a  substantial  amount  of  funding  is  being  expended  to  determine 
if  taxol  can  be  produced  synthetically.  The  National  Cancer  Institute,  as  well  as  the  Forest 
Service,  is  optimistic  that  taxol  can  be  produced  from  alternative  sources  in  a  relatively 
short  period  of  time. 
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Yew  Availability 

•  Comment:  The  DEIS  underestimates  the  amount  of  Pacific  yew  that  may  be  harvested 
over  the  next  5  years.  The  29  million  Pacific  yew  trees  that  are  alleged  to  exist  include  all 
size  classes,  whereas  the  yew  trees  targeted  for  harvest  are  about  10  inches  in  diameter. 
Experts  estimate  that  there  may  be  only  1.2  million  yew  trees  in  the  10-inch  size  class,  so 
the  present  annual  rate  of  harvest  is  not  1  to  2  percent  as  cited  in  Appendix  I,  but  more 
like  25  percent  of  the  available  trees  in  the  harvestable  size  class. 

Response:  The  data  cited  is  based  on  the  most  current  information  and  the  discussion 
describes  what  is  expected  to  happen  under  Alternative  A.  Alternatives  E,  B,  C,  and 
D  propose  increasing  amounts  of  designated  areas  managed  primarily  for  spotted  owl 
habitat.  This  designation  could  reduce  the  amount  of  Pacific  yew  harvest.  The  discussion 
in  the  EIS  permits  a  comparison  of  the  alternatives  and  a  reasoned  choice  among  them. 
Currently,  an  EIS  is  being  prepared  for  the  management  of  Pacific  yew  and  additional 
inventory  data  is  being  collected. 


•  Comment:  The  DEIS  does  not  provide  enough  known  information  about  the  status 
of  Pacific  yew  (i.e.,  the  complexity  of  yew  habitat  regarding  proximity  to  water,  slope 
position,  elevation,  and  vegetative  cover),  and  therefore  does  not  adequately  assess  the  risk 
to  Pacific  yew. 

Response:  The  overall  management  of  Pacific  yew  is  outside  the  scope  of  this  EIS. 

The  alternatives  do  not  affect  yew  other  than  to  potentially  reduce  its  accessibility. 
Management  of  Pacific  yew  is  the  subject  of  a  separate  EIS  now  being  prepared. 
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Insects  and  Diseases 


•  Comment:  The  DEIS  does  not  adequately  address  the  range  of  alternative  management 
techniques  for  controlling  Douglas-fir  bark  beetle,  and  also  does  not  define  the  term 
“stocking  control”  as  used  in  Appendix  G. 

Response:  The  risk  and  consequences  of  Douglas-fir  bark  beetle  on  spotted  owl  habitat  is 
documented  in  Appendix  G.  Proposals  to  manage  for,  or  control  impacts  from,  Douglas-fir 
bark  beetle  would  be  evaluated  by  the  Oversight  Team  and  the  Steering  Committee 
(Alternatives  B,  C,  and  D).  The  Glossary  of  the  FEIS  has  been  updated  to  include  the 
term  “stocking  control”. 


•  Comment:  The  DEIS  states  (in  Appendix  G)  that  in  stands  east  of  the  Cascades,  the 
potential  consequences  without  preventative  treatment  for  insects  and  disease  complexes 
would  be  the  long-term  loss  of  spotted  owl  habitat.  The  DEIS  does  not  adequately  address 
the  need  for  long-term  replacement  habitat  if  these  consequences  occur. 

Response:  The  FEIS  documents  the  current  conditions  of  insect  and  disease  complexes 
and  describes  potential  effects  if  preventative  treatments  are  not  implemented.  Each  of  the 
alternatives  propose  a  process  for  evaluation  and  implementation  of  treatments  for  insects 
and  diseases  which  would  promote  long-term  maintenance,  development,  or  enhancement 
of  spotted  owl  habitat. 


•  Comment:  The  DEIS  does  not  adequately  address  the  need  to  control  white  pine  blister 
rust,  nor  does  the  FEIS  reflect  the  Forest  Service  management  direction  on  preserving 
rust-resistant  sugar  pines. 

Response:  The  issue  of  prevention  and  control  of  white  pine  blister  rust  is  beyond  the 
scope  of  this  document.  Designation  of  areas  to  be  managed  primarily  for  spotted  owl 
habitat  is  not  expected  to  negatively  affect  the  Forest  Service’s  ability  to  manage  blister 
rust. 


•  Comment:  You  are  incorrect  in  stating  that  unmanaged  HCAs  will  succumb  to  insects 
and  diseases.  Allowing  larger  tracts  of  land  to  mature  naturally  over  several  hundred 
years  is  likely  to  increase  the  age  and  diversity  of  species,  thus  decreasing  the  likelihood 
of  widespread  insect  infestation  and  disease.  Even-aged  stands  of  genetically-similar, 
single-species  timber,  common  in  previously-logged  and  replanted  areas,  are  actually  the 
most  vulnerable  to  insect  infestation  and  disease. 

Response:  Large  areas  of  single-species  management  could  be  susceptible  to  loss  from 
one  insect  or  disease  outbreak.  However,  plantations  currently  being  installed  by  the 
Forest  Service  seek  to  include  all  of  the  species  naturally  found  on  the  site,  and  more  effort 
is  being  made  to  retain  many  of  the  trees  from  the  preceding  stand.  In  any  event,  the  risk 
of  insect  or  disease  loss  in  existing  plantations  is  substantially  less  than  in  unmanaged 
stands.  As  stated  in  the  EIS,  if  no  treatment  or  protection  is  done  in  designated  areas 
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managed  primarily  for  spotted  owl  habitat,  particularly  east  of  the  Cascades,  there  will  be 
a  gradual  shift  towards  shade-tolerant  species.  These  species  are  generally  more  susceptible 
to  insects  and  diseases.  In  addition,  overstocked  stands  in  these  areas  can  lead  to  increased 
insect  mortality  during  drought  periods. 
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Port-Orford-Cedar 


•  Comment:  The  DEIS  does  not  adequately  provide  for  management  of  Port-Orford-cedar 
root  disease. 

Response:  Specific  management  plans  for  control  of  Port-Orford-cedar  root  disease  are 
beyond  the  scope  of  this  document.  An  Action  Plan  has  been  developed  for  the  control  of 
this  disease.  Proposed  treatments  within  designated  areas  managed  primarily  for  spotted 
owl  habitat  would  be  evaluated  by  the  Oversight  Team. 


•  Comment:  The  Port-Orford-cedar  Action  Plan  referenced  in  the  DEIS  has  not  been 
proven  to  be  effective  and  has  not  been  reviewed  scientifically.  Removal  of  infected 
Port-Orford-cedar  does  not  stop  the  disease,  it  just  benefits  industry.  The  biggest  risk 
to  Port-Orford-cedar  is  management  in  currently  uninfected  drainages.  Alternatives 
protecting  more  of  these  areas  would  be  best  for  Port-Orford-cedar. 

Response:  The  effectiveness  and  scientific  review  of  the  Port-Orford-cedar  Action  Plan  is 
beyond  the  scope  of  this  document. 


•  Comment:  The  DEIS  does  not  support  the  statement  that  aggressive  salvaging  of  trees 
killed  by  Port-Orford-cedar  root  disease  is  essential  to  control  the  disease. 

Response:  The  text  of  the  FEIS  has  been  expanded  to  address  this  concern. 
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Fire  and  Fuels  Management 

Fire  Management  -  General 


Response  to  Public  Comment 


•  Comment:  The  DEIS  discussion  on  Fire  and  Fuels  Management  is  inadequate  because  it 
provides  no  references. 

Response:  The  discussion  in  the  FEIS  is  authored  by  fuel  managers  who  are  personally 
experienced  and  familiar  with  policies,  effectiveness,  strategies,  inventories,  burning 
conditions,  plans,  budget  processes,  prescriptions,  and  risks  associated  with  fuels 
management  programs  on  the  National  Forests. 


•  Comment:  The  DEIS  does  not  outline  fire  management  techniques  to  be  applied  in 
designated  areas  managed  primarily  for  spotted  owl  habitat. 

Response:  The  proposal  and  implementation  of  specific  fire  management  techniques 
would  be  covered  by  site-specific  project  analyses.  Under  Alternative  A,  proposals  within 
spotted  owl  habitat  areas  are  evaluated  through  Forest  Plan,  biological  evaluation, 
and  NEPA  processes.  Under  Alternatives  B,  C,  and  D,  proposals,  generally  within  fire 
management  plans,  would  be  evaluated  by  the  Oversight  Team  and  Steering  Committee  to 
determine  consistency  with  the  standards  and  guidelines  of  the  ISC  Strategy. 


Catastrophic  Fire  Potential 

•  Comment:  The  potential  exists  for  catastrophic  fire  in  unmanaged  and  unroaded  forests 
in  designated  areas  managed  primarily  for  spotted  owl  habitat. 

Response:  The  potential  for  catastrophic  fires  is  discussed  in  the  FEIS  (Appendix  F 
-  Fire  and  Fuels  Management).  Project  proposals  to  respond  to  extreme  risk  can  be 
addressed  under  the  various  alternatives.  Under  Alternative  A,  fuel  reduction/management 
activities  are  proposed  and  evaluated  through  Forest  Land  and  Resource  Management 
Plans  and  the  biological  evaluation  process.  Under  Alternatives  B,  C,  and  D  these 
proposals  would  be  reviewed  by  the  Oversight  Team  to  ensure  consistency  with  the  ISC 
Strategy.  The  ISC  Strategy  recommends  the  development  of  plans  to  reduce  potential 
hazards  and  recognizes  the  opportunities  to  reduce  such  hazards. 


•  Comment:  The  DEIS  incorrectly  states  that  more  timber  harvesting  activities  leads  to 
less  wildfire. 

Response:  The  EIS  acknowledges  an  increased  risk  of  ignitions  related  to  access  and 
management  activities.  However,  as  stated  in  the  EIS,  if  fuel  treatment  activities  normally 
associated  with  and  funded  by  timber  sales  are  completed,  the  overall  risk  of  loss  due  to 
catastrophic  fire  should  be  reduced. 
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•  Comment:  The  DEIS  failed  to  quantitatively  analyze  the  natural  fuel  buildup  in  HCAs 
with  no  timber  harvest. 

Response:  The  FEIS  provides  a  discussion  of  the  affected  environment  and  a  comparison 
of  the  alternatives  pertaining  to  fuel  accumulations  and  fire  risk  in  HCAs  (Appendix  F 
and  Chapter  3&4).  See  the  response  elsewhere  in  this  section  regarding  the  need  for 
management  plans  in  HCAs  that  could  respond  to  critical  fuel  buildup.  The  qualitative 
discussion  in  the  FEIS  provides  the  decision  maker  with  sufficient  information  on  this 
subject  to  make  a  reasoned  choice  among  alternatives. 

®  Comment:  The  DEIS  does  not  address  (in  Appendix  F)  the  need  to  consider  dead  and 
downed  material  for  spotted  owl  habitat  when  the  Forest  Service  pursues  strategies  to 
reduce  hazardous  fuels  in  HCAs. 

Response:  This  environmental  impact  statement  and  the  ISC  Report  recognize  the  need 
for  further  research  to  fully  understand  the  components  and  complexity  of  spotted  owl 
habitat,  including  the  role  of  dead  and  downed  material.  Any  project  proposals  to  modify 
hazardous  fuels  in  designated  areas  managed  primarily  for  spotted  owl  habitat  would  be 
evaluated  to  ensure  consistency  with  the  habitat  needs  of  the  northern  spotted  owl. 


Fire  Prevention  and  Suppression 

®  Comment:  The  Draft  fails  to  adequately  address  forest  fire  prevention  and  firefighting 
capabilities  in  designated  areas  managed  primarily  for  spotted  owl  habitat.  Currently, 
timber  operators  have  personnel  and  heavy  equipment  in  the  forest  and  have  the  ability 
to  respond  quickly  to  fire  suppression  activities.  In  addition,  the  DEIS  failed  to  recognize 
the  liability  of  the  Forest  Service  to  private  landowners  if  wildfires  starting  in  spotted  owl 
habitat  move  onto  private  lands. 

Response:  None  of  the  proposed  alternatives  prohibit  firefighting  or  fire  prevention 
efforts  within  designated  areas.  The  FEIS  identifies  the  need  to  develop  fire  management 
plans  for  HCAs.  These  plans  will  identify  various  resource  needs  and  treatments  to  protect 
spotted  owls  and/or  habitat.  The  FEIS  documents  the  increased  risks  of  ignitions  as  a 
result  of  increased  road  access  and  management  activities.  There  is  no  reason  designation 
of  areas  managed  primarily  for  owl  habitat  would  increase  fire  liability  any  more  than  the 
designation  of  a  Wilderness  or  scenic  corridor. 


#  Comment:  The  DEIS  does  not  adequately  describe  actions  to  be  taken  in  the  event  of 
wildfires  in  HCAs. 

Response:  The  standards  and  guidelines  for  the  alternatives  state  the  need  to  develop 
fire  management  plans  for  each  designated  area  managed  primarily  for  spotted  owl  habitat. 
The  current  direction  for  controlling  wildfires  in  these  areas  is  contained  in  the  Forest 
Plans.  Each  alternative  establishes  a  need  for  development  of  a  fire  management  plan  for 
each  of  these  areas. 
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Old-Growth  Forests 


•  Comment:  Old-growth  forests  of  Oregon  were  described  as  ecological  deserts  in  1792, 
and  that  early  assessment  is  better  than  the  current  situation. 


Response:  Recent  research  has  shown  that  old-growth  forests  are  biologically  very 
complex.  Old-growth  forests,  in  conjunction  with  the  other  serai  stages  of  vegetation 
development,  are  critical  to  the  overall  biological  diversity  of  National  Forests. 


•  Comment:  The  DEIS  identified  that  California  old-growth  forest  acres  could  be 

maintained  for  50  years  in  all  alternatives  and  therefore  spotted  owl  habitat  should  not  be 
a  problem.  California  should  not  be  considered  in  the  analysis. 

Response:  This  EIS  focuses  on  management  of  spotted  owl  habitat,  not  old  growth.  The 
amount  of  owl  nesting,  roosting,  and  foraging  habitat  in  California  is  considerably  more 
than  the  650,000  acres  identified  as  old  growth.  California  is  included  in  this  analysis 
because  spotted  owl  habitat  is  currently  being  reduced  by  timber  harvest  activities  in 
California. 

A  discussion  of  how  each  alternative  affects  the  old-growth  resource  is  included  in  Chapter 
3&4.  Five-decade  declines  in  existing  old-growth  forests  are  18  percent  under  Alternative 
A,  and  11  percent  under  the  proposed  action  (Alternative  B). 


•  Comment:  An  interim  strategy  designed  to  form  continuous  corridors  of  large  blocks  of 
old  growth  forests  left  in  an  undisturbed  state  might  be  a  better  solution  for  protecting  the 
owl  while  allowing  for  other  concerns  which  must  be  addressed  in  planning  the  future  of 
the  forest. 

Response:  Alternatives  B,  C,  and  D  (and  to  a  much  lesser  extent,  Alternative  reflect 
in  part,  this  strategy.  Alternative  D  places  79  percent  of  existing  old  growth  within 
designated  areas  managed  primarily  for  owl  habitat.  A  ’continuous  corridor’  is  considered 
more  than  necessary  to  ensure  viability  of  the  spotted  owl.  Protection  of  old-growth  forests 
for  other  purposes  is  discussed  in  Forest  Plans  and  is  outside  the  scope  of  this  document. 


•  Comment:  The  DEIS  hints  at  some  reductions  in  the  50-11-40  rule  for  Northern 

California  without  fully  describing  the  consequences  of  doing  so.  This  may  lead  to  a  failure 
of  the  proposed  action  to  provide  connectivity.  Stay  with  the  50-11-40  rule. 

Response:  The  FEIS  recognizes  that  provincial  differences  may  be  discovered  through 
the  efforts  of  research  and  experimentation,  and  standards  and  guidelines  may  be  adjusted 
through  the  adaptive  management  process  to  respond  to  these  differences.  The  50-11-40 
rule  would  be  modified  if  it  was  determined  that  some  other  standard  would  meet  the 
dispersal  needs  of  the  spotted  owl. 
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•  Comment:  “Significant  old  growth”,  as  defined  by  the  Scientific  Panel  on 
Late-Successional  Forest  Ecosystems,  should  be  added  to  the  HCAs. 

Response:  This  is  outside  the  scope  of  this  environmental  impact  statement. 


•  Comment:  It  is  unclear  whether  the  proposed  action  would  allow  younger  stands  to 
mature  into  old-growth  forests  over  the  next  100  to  200  years  in  order  to  sustain  equivalent 
old-growth  forest  acreage  over  the  long  term  considering  the  timber  management 
prescriptions  for  salvage. 

Response:  The  amount  of  old-growth  forests  expected  over  the  long  term  is  outside  the 
scope  of  this  EIS.  This  EIS  also  does  not  address  the  effects  of  ingrowth  with  respect  to 
old  growth.  Alternative  A,  (current  Forest  Plan  direction)  provides  over  3  million  acres  of 
old-growth  forest  not  scheduled  for  timber  production  and  the  other  alternatives  provide 
higher  levels  under  their  standards  and  guidelines.  There  are  an  additional  6.6  million 
acres  of  forest  land  not  scheduled  for  timber  production  from  which  ingrowth  can  occur. 
Each  alternative  except  Alternative  A  effectively  increases  the  amount  of  old-growth 
forests  retained  over  the  long  term,  and  increases  the  amount  of  forest  that  will  grow  into 
old  growth,  undisturbed  by  timber  harvest.  The  EIS  does  discuss  the  ingrowth  of  spotted 
owl  nesting,  roosting,  and  foraging  habitat. 


•  Comment:  The  DEIS  seriously  understates  the  projection  of  old  growth  forest  habitat 
because  it  does  not  consider  ingrowth,  and  hence  the  discussion  of  the  environmental 
consequences  is  flawed. 

Response:  The  preservation  or  creation  of  old  growth  is  not  the  objective  of  the 
proposed  action.  There  is  much  debate  over  the  rate  old-growth  forest  ingrowth,  but 
the  significant  public  concern  is  generally  retention  of  existing  old  growth.  The  effect 
of  the  various  alternatives  on  existing  old  growth  is  displayed  in  the  EIS,  which  states 
that  ingrowth  is  not  included.  Failure  to  include  ingrowth,  a  factor  similar  in  all  the 
alternatives,  has  little  effect  on  the  analysis  with  respect  to  comparing  alternatives  or 
analyzing  the  potential  effectiveness  of  the  proposed  action. 


•  Comment:  The  FEIS  needs  to  disclose  any  plans  (acres  and  proposed  methods)  to  create 
new  areas  of  old-growth  stands  within  the  suitable  land  base. 

Response:  This  comment  is  beyond  the  scope  of  this  document.  The  specific  objectives 
and  plans  for  the  suitable  land  base  are  covered  by  the  Forest  Land  and  Resource 
Management  Plan  for  each  National  Forest.  It  could  be  noted,  however,  that  harvest 
rates  proposed  for  some  suitable  lands  are  so  low  that  old-growth  characteristics  may  be 
maintained  indefinitely. 
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Wildlife  and  Threatened  and  Endangered  Species 

Marbled  Murrelets 

•  Comment:  Marbled  murrelets  should  be  shown  as  part  of  the  alternative  analysis. 

Response:  This  environmental  impact  statement  displays  the  number  of  murrelet  sites 
protected  with  each  alternative  across  the  range  of  the  northern  spotted  owl. 


Big  Game 


#  Comment:  Big  game  and  bird  foraging  areas  will  be  foregone  in  HCAs  and  cover  may  be 
lost  in  the  intervening  habitat  (Forest  Matrix)  due  to  overcutting. 

Response:  Species  that  rely  on  early-successionai  forests  will  not  find  many  areas  within 
HCAs,  or  other  designated  areas  for  other  alternatives,  compatible  with  their  habitat 
needs  after  these  young  forests  mature.  Losing  habitat  for  some  species  in  the  HCAs  to 
provide  needed  habitat  for  the  northern  spotted  owl  is  a  tradeoff  that  is  understood  and 
accepted.  Timber  harvest  will  not  be  increased  in  the  Forest  Matrix  to  compensate  for  the 
designation  of  areas  managed  primarily  for  owl  habitat.  The  habitat  in  the  intervening 
lands  (Forest  Matrix  between  HCAs)  will  be  managed  in  accordance  with  Forest  Land  and 
Resource  Management  Plans  and  according  to  the  50-11-40  rule.  Such  lands  will  provide 
habitat  conditions  favorable  for  early-successional  species. 


Other  Wildlife 

•  Comment:  The  DEIS  failed  to  distinguish  between  the  abundance  of  wildlife  species 
associated  with  early-successional  forest  ecosystems  in  naturally  regenerated  stands,  as 
opposed  to  the  abundance  of  the  same  species  in  managed  plantations.  Also,  what  will  be 
the  rate  of  fires  and  trees  blown  down  by  high  winds  in  areas  where  salvage  sales  will  be 
prohibited. 

Response:  With  the  standards  and  guidelines  contained  in  each  Forest  Land  and 
Resource  Management  Plan,  there  should  be  no  difference  in  the  abundance  of  wildlife 
species  between  naturally  regenerated  stands  and  managed  plantations.  However,  on  many 
National  Forests  there  will  be  a  difference  in  the  abundance  of  wildlife  species  between 
naturally  regenerated  stands  and  managed  plantations.  The  reason  for  this  difference  is 
that  although  the  standards  and  guidelines  require  that  snags  be  retained  and  downed 
woody  material  left  to  benefit  wildlife,  the  number  and  distribution  of  snags  and  downed 
woody  material  is  typically  less  in  managed  plantations  than  what  occurred  in  the  natural 
stand.  Blowdown  is  a  natural  occurrence  and  cannot  be  accurately  predicted. 


•  Comment:  The  DEIS  does  not  discuss  the  connection  between  flying  squirrels  and 
mortality  associated  with  the  dwarf  mistletoe-bark  beetle  pest  complex. 
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Response:  The  ISC  Report  and  this  EIS  recognize  the  connection  between  habitat 
structure  and  the  needs  of  the  northern  spotted  owl.  Prey  species  of  the  spotted  owl,  such 
as  the  flying  squirrel,  are  part  of  the  biological  richness  of  the  habitats  used  by  northern 
spotted  owls  and  are  dependent  on  factors  such  as  the  dwarf  mistletoe-bark  beetle  pest 
complex  to  provide  needed  structure.  Chapter  3&4  of  this  environmental  impact  statement 
discusses  habitat  structure  produced  or  influenced  by  pest  complexes  within  a  forest 
environment. 


•  Comment:  The  entire  forest  ecosystem  needs  to  survive;  the  northern  spotted  owl  is  an 
indicator  of  forest  health.  The  Scientific  Panel  on  Late-Successional  Forest  Ecosystems 
gave  the  ISC  Strategy  a  medium  to  low  rating  for  providing  adequate  protection  for  fish 
species  and  old  growth,  so  a  plan  to  protect  entire  forest  ecosystems  should  be  developed. 

Response:  As  noted  in  responses  in  “The  EIS  Process”  in  this  appendix,  this  proposed 
action  is  not  focused  on  old-growth  ecosystems.  This  document  responds  to  these 
concerns  in  a  number  of  ways.  First,  by  identifying  and  protecting  designated  areas  from 
management  activities  that  would  alter  spotted  owl  habitat,  other  species  dependent  on 
late-successional  and  old-growth  habitats  would  also  be  protected.  Secondly,  analysis  at 
the  Forest  level,  as  part  of  Forest  Plan  implementation,  will  provide  site  specific  assessment 
and  application  of  Forest  Plan  standards  and  guidelines  to  protect  all  species  in  the 
planning  area.  A  detailed  disclosure  of  impacts  to  all  species  inhabiting  northern  spotted 
owl  habitat  is  outside  the  scope  of  this  EIS. 
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Water  Quality  and  Fish  Habitat 


Sensitive  Fish  Stock 

•  Comment:  The  Forest  Service  should  look  at  the  benefits  of  salmon  protection. 

Response:  Salmonid  fishes  are  one  of  the  forest  resources  addressed  in  this  EIS  under  the 
affected  environment  and  environmental  consequences  section.  This  document  evaluates  a 
management  plan  for  northern  spotted  owl  habitat.  Protection  of  salmonid  fishes  is  outside 
the  scope  of  this  document. 


•  Comment:  Given  the  scientific  papers  from  the  American  Fisheries  Society  in 
“Fisheries”,  it’s  very  difficult  to  believe  that  fisheries  are  protected  by  existing 
management  practices. 

Response:  The  detailed  analysis  needed  to  fully  disclose  the  impacts  to  all  salmonid 
stocks  within  the  range  of  the  northern  spotted  owl  is  outside  the  scope  of  this  EIS. 
Assessment  and  disclosure  of  effects  from  management  activities  within  and  outside 
designated  areas  will  be  done  on  a  site-specific  basis  at  the  National  Forest  level  through 
implementation  of  the  selected  alternative  and  Forest  Plan  standards  and  guidelines. 


#  Comment:  The  DEIS,  citing  the  Scientific  Panel  (Johnson  et  al.  1991)  noted  that 
“Alternatives  A  and  B  would  have  a  very-low  to  low  probability  of  maintaining  viable 
populations  of  sensitive  fish  stocks.”  This  statement  seemed  confusing  in  light  of  other 
statements  that  best  management  practices,  standards  and  guidelines,  and  mitigation 
measures  were  assumed  to  be  protective  of  water  quality,  riparian  areas,  and  aquatic 
habitats. 

Response:  The  alternatives  analyzed  by  the  the  Scientific  Panel  are  not  identical  to 
Alternatives  A  and  B  in  this  environmental  impact  statement,  and  thus  the  statement 
in  the  Draft  may  overstate  the  risk.  The  alternatives  analyzed  by  the  Scientific  Panel 
combined  Forest  Service  and  Bureau  of  Land  Management  managed  lands,  and  estimated 
the  consequences  of  the  management  of  these  lands  under  each  agency’s  own  management 
direction.  As  such  the  statement  may  well  overestimate  the  threat  to  sensitive  fish  stocks 
from  management  of  National  Forests  under  these  alternatives.  There  is  insufficient 
information  in  the  Scientific  Panel’s  report  to  extrapolate  the  viability  contribution  of 
National  Forest  activities. 

The  information  from  the  Scientific  Panel’s  report  was  included  in  this  EIS  to  acknowledge 
the  Panel’s  view  of  the  potential  risk  to  sensitive  fish  stocks.  It  was  not  intended  to  be  the 
interdisciplinary  team’s  viability  assessment  for  sensitive  fish  stocks;  a  viability  analysis 
was  not  conducted  for  any  species  other  than  the  northern  spotted  owl. 

Until  more  detailed  analysis  is  conducted  (analysis  that  is  outside  the  scope  of  this  EIS) 
the  general  effects  predicted  in  this  EIS  are  accurate.  They  assume  the  effectiveness  of  the 
Forest  Plan  management  direction  in  protecting  water  quality,  riparian  areas,  and  aquatic 
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habitat.  Alternatives  B,  C,  D,  and  E  all  disturb  less  soil  and  would  result  in  less  threat  to 
aquatic  resources  than  Alternative  A. 


Water  Quality 

«  Comment:  The  DEIS  failed  to  adequately  address  adverse  effects  to  water  quality  and 
fish  habitat  due  to  timber  harvest  and  road  construction  within  the  forest.  In  addition,  the 
Draft  failed  to  address  the  long-term  effects  of  timber  harvest  in  old-growth  forests. 

Response:  The  effects  on  water  quality  and  fisheries  habitat  was  identified  where 
management  of  spotted  owl  habitat  was  estimated  to  have  an  effect.  It  is  beyond  the  scope 
of  this  document  to  address  the  effects  of  timber  harvesting  on  water  quality,  fish  habitat, 
and  old-growth  forests.  These  potential  effects  would  be  addressed  in  the  Forest  Land  and 
Resource  Management  Plans.  The  DEIS  does  display  how  each  alternative  would  affect 
acres  of  existing  old  growth. 


Watershed  Management 

•  Comment:  The  amount  of  unlogged  watershed  that  ought  to  be  retained  needs  to 
be  defined.  There  needs  to  be  sufficient  uncut  barriers  to  assure  stream  and  fisheries 
protection. 

Response:  This  subject  is  addressed  in  the  standards  and  guidelines  for  each  individual 
Forest  Land  and  Resource  Management  Plan. 


•  Comment:  The  DEIS  does  not  adequately  address  the  impacts  of  timber  harvesting  on 
watershed  degradation,  nor  the  effects  of  degraded  watersheds  on  spotted  owls. 

Response:  The  effect  of  timber  harvesting  on  the  watersheds  is  beyond  the  scope  of  this 
document.  All  the  components  of  National  Forests  including  watershed  conditions  were 
evaluated  to  determine  their  ability  to  provide  spotted  owl  habitat  and  are  reflected  in  the 
alternatives  as  designated  areas  managed  primarily  for  spotted  owl  habitat. 
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Soils 

Soil  Erosion 

•  Comment:  The  Draft  fails  to  acknowledge  that  complete  watersheds  are  deteriorating 
and  erosion  is  increasing. 

Response:  This  environmental  impact  statement  addresses  how  the  various  alternatives 
for  providing  spotted  owl  habitat  affect  soil  and  other  resources,  rather  than  addressing  the 
impacts  of  past  or  proposed  timber  harvest  practices  on  the  resources  mentioned  in  the 
comment.  Each  National  Forest  is  required  to  prepare  a  Land  and  Resource  Management 
Plan  which  provides  overall  forest  direction  and  identifies  the  appropriate  standards  and 
guidelines  to  maintain  a  quality  environment,  including  the  maintenance  of  high  quality 
watersheds  and  the  prevention  of  soil  erosion. 


•  Comment:  The  DEIS  did  not  include  a  discussion  on  the  increase  in  soil  erosion  and 
water  quality  degradation  that  can  be  expected  on  private  lands  if  harvest  levels  on  private 
land  increase.  An  increase  in  harvesting  on  private  land  can  be  expected  if  harvest  levels 
on  National  Forests  are  reduced. 

Response:  The  FEIS  does  address  the  effect  of  each  alternative  on  watershed,  soil 
erosion,  areas  that  will  be  managed  for  timber  production  and  areas  that  will  be  retained 
for  wildlife  habitat  on  lands  within  the  17  National  Forests  included  in  this  analysis.  It  is 
outside  the  scope  of  this  analysis  to  discuss  impacts  associated  with  timber  harvest  on 
private  lands.  Timber  harvest  on  private  lands  within  Washington,  Oregon  and  California 
must  comply  with  regulations  established  by  the  Washington  Department  of  Natural 
Resources,  the  Oregon  State  Board  of  Forestry  and  State  Land  Board,  and  the  California 
Department  of  Forestry  and  Fire  Protection,  respectively. 


Soils  and  Habitat  Management 

•  Comment:  The  discussion  in  the  DEIS  of  the  environmental  consequences  on  soils  is  not 
specific  to  spotted  owl  habitat  management. 

Response:  The  FEIS  references  the  Forest  Plan  standards  and  guidelines  which  ensure 
that  the  soil  resource  is  protected.  Alternatives  B,  C,  and  D  result  in  increasingly  less 
risk  to  the  soil  resource  because  of  progressively  increasing  amounts  of  designated  areas 
managed  primarily  for  spotted  owl  habitat.  In  addition,  any  ground-disturbing  activity 
proposed  in  these  areas  for  the  benefit  of  maintaining  or  creating  spotted  owl  habitat 
would  be  analyzed  on  a  project-level  basis. 
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•  Comment:  Many  small  private  landowners  could  potentially  be  landlocked  if  their 
private  land  is  adjacent  to  National  Forest  lands  which  contain  spotted  owl  habitat.  The 
Forest  Service  could  potentially  deny  issuing  a  road  use  permit  to  the  private  landowner 
due  to  habitat  management  for  spotted  owls. 

Response:  This  issue  is  specifically  discussed  in  Appendix  H  of  the  Final  Environmental 
Impact  Statement. 
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Minerals 

Mining  -  General 

•  Comment:  Withdrawal  of  areas  from  access  to  locatable,  saleable,  and  leasable  minerals 
is  not  appropriate  and  economic  effects  of  withdrawal  should  be  displayed  in  the  EIS.  They 
are  often  more  valuable  than  timber  and  they  effect  minimal  spotted  owl  habitat. 

Response:  This  FEIS  does  not  withdraw,  nor  propose  to  withdraw,  areas  of  locatable, 
salable,  and  leasable  minerals.  In  summary  locatable  minerals  will  continue  to  be  available 
but  with  even  more  attention  to  management  of  surface  resources  affecting  spotted  owl 
habitat.  Salable  minerals  are  sufficiently  common  or  limited  as  to  be  generally  available 
outside  of  designated  areas  or  available  without  significantly  affecting  owl  habitat. 

Leasable  minerals  will  be,  as  they  are  now,  subject  to  case-by-case  decisions  considering  all 
environmental  factors.  In  short,  designation  of  areas  to  be  managed  primarily  for  spotted 
owl  habitat  will  complicate  minerals  management,  potentially  eliminating  some  mining 
opportunities.  Conversely,  some  owl  habitat  will  be  affected  by  minerals  activities.  The 
economic  effect  could  not  be  predicted. 


•  Comment:  Locking  up  timber  ...  would  deny  the  miner  his  right  by  law,  to  local  timber 
for  mining  activities. 

Response:  This  EIS  does  not  preclude  or  withdraw  from  use  the  timber  on  proposed 
mining  projects.  Each  proposal  for  mining-related  timber  use  would  be  analyzed  under 
NEPA  on  a  project-level  basis. 


•  Comment:  The  DEIS  fails  to  adequately  address  effects  on  minerals  and  energy  resources 
and  does  not  specify  guidelines  about  what  mining  activities  may  or  may  not  occur  in 
designated  areas  managed  primarily  for  spotted  owl  habitat. 

Response:  See  comment  under  “Timber”  section  of  this  appendix  regarding  “the  lack  of 
additional  measures  or  management  practices”.  This  environmental  impact  statement 
displays  which  types  of  minerals  entries  would  be  likely  to  occur,  along  with  estimates 
of  the  potential  number  and  size  of  such  activities.  Management  of  surface  resources  on 
mining  claims  within  the  designated  areas  has  always  been  and  will  continue  to  be  subject 
to  case-by-case  evaluation.  The  guiding  principle  will  be  to  avoid  detrimental  effects  to 
spotted  owl  habitat  wherever  possible. 


Open  Pit  Mining 

•  Comment:  The  DEIS  fails  to  consider  the  environmental  consequences  of  open  pit 
mining  of  porphyry  copper  in  HCAs  if  such  claims  exist. 

Response:  The  predictions  and  estimates  cited  in  this  EIS  point  to  a  presence  of  three 
or  four  porphyry  copper  deposits  within  HCAs,  with  something  below  that  number  likely 
‘  to  be  commercially  developed.  Although  the  opportunities  to  mitigate  the  effects  of  an 
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ongoing  open  pit  mine  in  spotted  owl  habitat  may  be  limited,  the  area  potentially  involved 
is  small  compared  to  the  amount  of  area  included  in  designated  areas  managed  primarily 
for  spotted  owl  habitat.  Proposals  will  be  analyzed  in  a  separate  environmental  analyses 
under  NEPA  (36  CFR  228),  with  the  impacts  and  mitigation  addressed  on  a  site-specific 
basis,  and  considered  by  the  Oversight  Team.  Mitigation  might  include  the  addition  of 
other  acres  to  the  designated  area. 


Access 

•  Comment:  The  DEIS  fails  to  address  the  conflict  between  the  consequences  of  closing  or 
obliterating  roads  in  designated  owl  habitat  versus  the  need  for  access  to  mining  projects. 

Response:  The  EIS  discussion  of  transportation  systems  addresses  possible  reductions 
in  timber-funded  roads  because  of  a  reduction  in  timber  sale  activity.  None  of  the 
alternatives  require  the  closing  of  existing  roads,  nor  do  they  prevent  construction  of  new 
roads.  Any  proposal  to  close  or  obliterate  roads  for  the  purpose  of  managing  for  spotted 
owl  habitat  would  be  analyzed  in  a  separate,  site-specific  project  proposal. 
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Recreation 

Off-Highway  Vehicles 

•  Comment:  Off  highway  recreational  vehicles  have  no  impact  on  the  northern  spotted 
owl,  and  also  contribute  to  the  local  economy. 

Response:  The  proposed  action  is  not  expected  to  modify  the  use  of  off-highway  vehicles 
in  the  National  Forests.  Permits  of  organized  events  may  be  modified  to  protect  wildlife 
and  wildlife  habitat. 


Ski  Areas 

•  Comment:  Which  ski  area  development  or  expansions  are  affected  by  Alternative  B? 

Response:  That  information  is  presented  in  Chapter  3&4  in  the  FEIS  in  the  section 
“Economic  Consequences  Other  than  Timber”. 


Primitive  Non-Motorized  Recreational  Opportunities 

•  Comment:  Alternatives  B,  C,  and  D  will  progressively  help  alleviate  the  shortage  of 
semi-primitive  non-motorized  recreation-a  shortage  so  severe  that  access  to  some  Cascades 
Wilderness  Areas  will  be  rationed  beginning  in  1992. 

Response:  The  text  in  the  FEIS  has  been  changed  to  reflect  the  validity  of  this 
observation. 

•  Comment:  The  DEIS’s  portrayal  of  recreational  impacts  is  inaccurate.  From  the 
onset,  non-motorized  recreation  is  cast  as  being  in  short  supply,  and  roaded  recreation 
opportunity  is  viewed  as  being  in  surplus  which  is  not  substantiated  by  reliable  data. 

Response:  A  shortage  of  opportunity  for  non-motorized  recreation  is  seen  in  the  State 
Comprehensive  Outdoor  Recreation  Plan  “Recreation  Needs  Bulletin”  for  Oregon  for 
1991.  An  exhaustive  reexamination  of  recreation  planning  data  and  projections  is  not 
appropriate  for  an  analysis  of  effects  of  this  proposed  action. 
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Road  Closures 

•  Comment:  What  do  you  mean  by  not  closing  roads  “if  funding  is  limited”?  Doesn’t  the 
National  Forest  Management  Act  require  that  unnecessary  roads  be  closed?  The  DEIS  did 
not  disclose  what  funding  limits  will  prohibit  road  closures. 

Response:  The  Forest  Service  is  required  (36  CFR  219.27)  to  plan  and  design  to 
reestablish  vegetative  cover  on  roadways  unless  the  road  is  necessary  for  future  resource 
management  activities.  The  sudden  increase  in  the  number  of  roads  needing  closure  under 
alternatives  designating  large  areas  to  be  managed  primarily  for  spotted  owl  habitat,  and 
the  sudden  exclusion  of  timber  sales  and  related  funding  from  these  areas,  could  result  in  a 
road  closing  workload  in  excess  of  available  funding. 

•  Comment:  A  program  of  extensive  road  obliteration  should  be  undertaken. 

Response:  The  determination  of  road  needs  and  treatments  are  set  at  the  Forest  level 
through  the  Forest  Road  Development  System  Plan,  which  is  beyond  the  scope  of  this 
document. 

•  Comment:  The  DEIS  does  not  clarify  what  types  of  roads  would  be  closed  under  the 
different  alternatives. 

Response:  The  text  of  the  FEIS  has  been  changed  in  response  to  this  concern. 


Road  Costs 

•  Comment:  There  are  Forest  Service  accounting  procedures  which  are  questionable  such 
as  unrealistically  amortizing  logging  roads  over  240  years  when  25  years  would  be  more 
realistic. 

Response:  The  cost  of  road  construction  for  access  for  timber  production  was  not  part 
of  this  analysis.  The  Forest  Service,  using  standard  economic  analysis  approved  by  the 
Government  Accounting  Office,  amortizes  investments  such  as  roads  over  the  anticipated 
life  of  the  improvement.  Roads  typically  have  an  expected  useful  life  of  20  years. 


Roads  and  Multiple-Use  Management 

•  Comment:  The  DEIS  does  not  document  the  positive  effects  from  roads  to  multiple-use 
management  of  the  National  Forests  (e.g.,  access  for  firefighting,  access  for  scientists 
and  researchers,  and  use  as  a  recognizable  fireline),  specifically  if  the  roads  are  closed  or 
obliterated  because  they  are  within  designated  areas  managed  primarily  for  spotted  owl 
habitat.  Any  roads  that  are  planned  to  be  closed  are  subject  to  the  requirements  of  NEPA 
and  should  not  be  closed  as  a  result  of  this  decision. 
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Response:  The  FEIS  documents  the  role  of  the  Forest  Road  Inventory  Plan  for  each 
forest  which  establishes  short-term  and  long-term  objectives  for  system  roads.  The 
discussion  of  effects  on  the  transportation  system  relate  to  a  reduction  in  timber  access 
roads  under  alternatives  reducing  timber  production.  As  the  comment  notes,  the  decision 
to  close,  obliterate,  or  add  portions  of  the  road  system  are  made  in  site-specific  project 
proposals  with  environmental  analyses  that  consider  the  values  cited. 
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Technological  Advances  in  the  Lumber  Industry 

•  Comment:  Technological  improvements  have  reduced  the  timber  industry  work  force  in 
the  past  and  will  continue  into  the  future.  Further  advances  should  be  accounted  for  in 
future  projections. 

Response:  This  environmental  impact  statement  recognizes  and  states  that  technological 
improvements  have  reduced  the  number  of  jobs  generated  per  million  board  feet.  Projected 
future  improvements  consistent  with  the  1989  RPA  Assessment  were  factored  into  the 
analysis  in  two  forms,  1.  a  reduction  in  per  unit  production  costs  for  final  products  and 
2.  changes  in  the  amount  of  overrun.  However,  no  attempt  was  made  to  convert  these 
projected  gains  in  efficiency  into  a  corresponding  change  in  the  number  of  jobs  generated 
per  million  board  feet  processed.  Such  projections  would  be  speculative  and  beyond  the 
scope  of  the  document.  The  emphasis  is  on  change  in  employment  and  income  resulting 
from  changes  in  future  timber  supply  from  the  National  Forests.  Furthermore,  any  future 
gains  in  efficiency  would  have  a  similar  affect  to  all  alternatives. 


Time  Periods  Chosen  to  Display  Economic  Effects 

•  Comment:  A  longer  time  frame  should  be  used  to  display  historic  employment  to  reflect 
employment  prior  to  SOHAs,  the  period  of  high  employment  over  the  last  5  years,  etc.. 

Response:  The  display  in  the  FEIS  includes  the  last  ten  years  rather  than  the  last  five. 

•  Comment:  A  longer  time  period  (50  years)  should  be  used  to  display  economic  effects. 

Response:  The  display  in  the  FEIS  includes  projections  for  the  next  50  years  of  domestic 
lumber  production,  lumber  imports  from  Canada,  final  product  prices,  timber  stumpage 
prices,  and  timber  harvests  by  ownership.  Information  in  the  planning  records  contains 
economic  information  from  1950  to  2040. 


Employment  and  Income  Effects  from  Other  than  National  Forest  Timber 
Harvests 

•  Comment:  Recreation,  tourism,  fisheries  and  forest  byproduct  industries  would  be 
enhanced  by  spotted  owl  habitat  protection  and  the  employment  generated  by  that  use 
should  be  accounted  for  as  well  as  timber- related  employment. 

Response:  Sufficient  data  does  not  exist  at  this  time  to  quantify  the  relationship  between 
the  level  of  spotted  owl  habitat  protection  and  the  amount  of  future  recreation  use.  A 
narrative  statement  was  added  to  the  FEIS  to  state  that  a  relationship  may  exist,  but  can 
not  be  quantified  at  this  time. 
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•  Comment:  Increases  of  large  areas  designated  for  spotted  owl  protection  will  have 
adverse  effects  on  hunting  due  to  changes  in  habitat  types  from  early-successional  stages 
which  benefit  big  game  species,  to  late-successional  stages  which  do  not  provide  the  same 
benefits.  As  huntable  wildlife  populations  decline,  so  will  hunting  and  all  the  employment 
and  income  generated  by  hunting. 

Response:  Sufficient  data  does  not  exist  at  this  time  to  quantify  the  relationship  between 
the  level  of  spotted  owl  habitat  protection  and  amount  of  future  hunting.  This  EIS 
addresses  the  impacts  to  early-successional  species  such  as  deer  and  elk.  A  relationship 
does  exist  between  levels  of  animal  populations  and  amounts  of  hunting,  but  the  exact 
changes  in  animal  populations  and  hunting  cannot  be  quantified  at  this  time. 


•  Comment:  The  designation  of  spotted  owl  habitat  will  have  an  adverse  economic  impact 
by  preventing  the  construction  of  Early  Winters  Ski  Resort. 

Response:  The  potential  impact  on  the  construction  of  the  Early  Winters  Ski  Resort  is 
displayed  in  the  EIS  in  Chapter  3&4  “People  and  the  Forests”. 


•  Comment:  The  preferred  alternative  will  not  result  in  any  measurable  gains  from 

increased  recreation.  Consumers  have  limited  discretionary  time  and  money,  and  increasing 
tourism,  recreation  and  facilities  in  one  area  would  likely  shift  recreational  activities  from 
somewhere  else. 

Response:  Sufficient  data  does  not  exist  at  this  time  to  quantify  the  relationship  between 
the  level  of  spotted  owl  habitat  protection  and  amount  of  future  recreation  use.  A 
narrative  statement  was  added  to  the  FEIS  to  state  that  a  relationship  may  exist,  but  it 
can  not  be  quantified  at  this  time. 


•  Comment:  The  DEIS  presents  a  vague  discussion  about  the  potential  restriction  on 
development  of  winter  recreation  areas,  trailheads,  and  mining  claims.  Estimated  job 
impacts  are  not  explained,  and  their  validity  can  not  be  ascertained  from  the  incomplete 
information  in  the  DEIS. 

Response:  These  employment  estimates  were  removed  from  the  EIS. 


•  Comment:  The  display  of  employment  effects  should  account  for  timber  harvests  from 
lands  other  than  National  Forests. 

Response:  Employment  generated  by  timber  harvests  from  other  lands  is  displayed  in  the 
Final  Environmental  Impact  Statement  in  Chapter  3&4  “People  and  the  Forest”. 


•  Comment:  No  mention  is  made  of  the  potential  for  a  large  increase  in  “recreational 
dollars”  spent  in  logging  communities.  With  more  acreage  set  aside  for  spotted  owl 
‘  management,  the  visual  quality  of  the  forests  increase,  attracting  more  recreational  users. 
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Response:  It  is  anticipated  that  recreation  use  will  increase  in  all  alternatives.  There  is 
no  evidence  that  setting  aside  areas  for  spotted  owl  management  will  increase  recreation 
use  above  any  naturally  occurring  levels.  In  addition,  those  people  benefiting  from 
increased  recreation  dollars  spent  in  communities,  will  not  be  the  same  people  impacted 
by  reductions  in  timber  harvests.  Recreation  related  employment  tends  to  be  seasonal  and 
typically  does  not  pay  wages  comparable  to  those  in  the  timber  industry.  The  majority 
of  unemployed  timber  workers  will  be  unable  to  be  absorbed  into  recreation  or  services 
industries. 


Employment  Multipliers 

•  Comment  :  Pulp  and  paper  industry  workers  were  left  out  of  the  employment  multipliers. 

Response:  The  multipliers  were  changed  to  reflect  the  inclusion  of  the  processing  of  chips, 
peeler  cores,  and  other  byproducts  from  plywood  and  saw  mills.  This  change  accounts  for 
an  additional  0.3  jobs  per  million  board  feet. 


®  Comment:  The  IMPLAN  model  was  not  calibrated  to  fit  actual  employment  levels  in  the 
region,  leaving  all  predictions  of  future  employment  in  doubt. 

Response:  The  multipliers  used  in  the  FEIS  were  changed  to  reflect  actual  direct 
employment  in  the  region.  Survey  information  was  used  to  first  determine  direct 
employment.  IMPLAN  was  then  used  to  estimate  the  indirect  and  induced  multipliers. 


•  Comment:  Indirect  and  induced  job  loss  should  be  separated  out. 

Response:  The  description  of  the  direct,  indirect,  and  induced  employment  effects  in 
Chapter  3&4  of  the  DEIS  was  changed  in  the  FEIS  to  separate  out  the  amount  of  the  total 
employment  multipliers  contributed  by  each  category. 


•  Comment:  The  Forest  Service  has  understated  the  economic  impacts  of  the  ISC  Strategy 
(Beuter  1990).  This  analysis  should  be  seriously  reexamined  to  determine  whether  it 
provides  a  more  realistic  estimate  of  the  likely  economic  impact. 

Response:  The  direct,  indirect,  and  induced  employment  multipliers  were  updated  to 
reflect  the  information  in  Beuter  1990.  In  addition,  this  report  is  narratively  quoted  in  the 
EIS  in  the  “Social  and  Community  Effects”  section  of  Chapter  3&4. 


•  Comment:  The  analysis  must  consider  local,  regional  and  state  employment  effects, 
particularly  with  respect  to  indirect  job  losses.  The  DEIS  ignores  the  related  loss  of 
stability  in  ancillary  fields  and  secondary  industries.  These  indirect  employment  effects 
should  be  accounted  for  as  well. 
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Response:  The  employment  multipliers  included  direct,  indirect  and  induced 
employment.  Of  the  approximately  15  jobs  generated  per  million  board  feet,  5  of  these  are 
indirect  or  induced  jobs. 


Distribution  of  Effects 

•  Comment:  The  display  of  economic  effects  should  more  specifically  display  the  spatial 
distribution  of  these  effects  since  they  are  not  evenly  distributed. 

Response:  The  employment  effects  as  displayed  by  National  Forest  and  are  as  specific 
as  can  be  accurately  determined.  Payments  to  counties  are  displayed  by  county  in  the 
Final  Environmental  Impact  Statement.  A  statement  was  also  added  to  the  FEIS  that  the 
majority  of  the  adverse  effects  will  be  borne  in  the  states  and  local  areas  within  the  range 
of  the  northern  spotted  owl. 


•  Comment:  Social  effects  should  be  displayed  by  community  since  they  are  not  evenly 
distributed. 

Response:  Throughout  the  alternatives,  the  primary  cause  of  social  disruption  is  changes 
in  employment  levels.  The  employment  effects  are  displayed  by  National  Forest  and  are  as 
specific  as  can  be  accurately  determined. 


•  Comment:  It  is  vague  to  state  that  social  impacts  will  increase  with  each  alternative 
without  giving  any  indication  of  the  magnitude  of  the  impacts. 

Response:  As  stated  in  the  EIS  the  primary  cause  of  social  impacts  is  changes  in  timber 
employment  levels.  The  employment  effects  are  displayed  in  the  social  effects  section  in 
Chapter  3&4  of  the  EIS. 


•  Comment:  The  Forest  Service  should  display  log  flow  data  to  show  which  communities 
would  be  most  severely  impacted  by  each  of  the  alternatives. 

Response:  Historic  log  flow  data  can  not  be  reliably  used  to  predict  which  communities 
would  have  the  highest  risk  of  being  impacted.  As  the  timber  harvest  levels  decline,  the 
value  of  logs  should  increase.  As  the  value  of  logs  increases  they  are  likely  to  be  hauled 
longer  distances  thus  disrupting  historic  log  flow  patterns.  Also,  during  times  of  declining 
timber  supply  it  can  also  be  anticipated  that  some  mills  will  cut  back  or  close  down;  which 
mills  depends  on  many  factors  and  can  not  be  predicted.  This  will  also  alter  log  flow 
patterns,  thus  making  predictions  of  impacts  by  community  misleading. 


•  Comment:  Timber  workers  who  are  unemployed  due  to  protection  of  the  spotted  owl 
should  be  compensated,  either  financially  or  otherwise,  in  return  for  maintaining  habitat 
for  the  owl. 
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Response:  Compensation  of  unemployed  timber  workers  is  beyond  the  scope  of  this 
environmental  impact  statement  and  not  within  the  authority  of  the  Forest  Service. 


Changes  in  Timber  Employment 

•  Comment:  Reductions  in  employment  are  inevitable  since  timber  harvest  levels  can  not 
be  sustained  anyway. 

Response:  All  allowable  sale  quantities  (ASQ)  established  for  the  National  Forests 
affected  by  the  spotted  owl  habitat  management  are  based  on  non-declining  even  flow,  and 
are  equal  to  or  below  the  long-term  sustained  yield  capacity. 


•  Comment:  The  Draft  EIS  states  that  increased  timber  production  from  private  lands 
would  be  stimulated  as  Alternatives  B,  C,  and  D  progressively  reduce  timber  harvests  on 
National  Forests.  It  is  unclear  whether  the  induced  shifts  of  employment/income  from 
public  land  to  private  land  been  factored  into  the  employment/income  analysis  presented 
in  the  Draft  EIS. 

Response:  As  stated  in  the  DEIS,  the  employment  and  income  estimates  were  only  those 
generated  by  National  Forest  timber  harvests.  The  FEIS  has  additionally  included  an 
estimate  of  the  employment  generated  from  timber  harvests  from  other  ownerships.  This 
displays  the  cumulative  employment  generated  by  timber  harvests  from  all  ownerships. 


•  Comment:  The  EIS  overstates  the  reduction  in  timber  employment  by  drawing 

comparisons  from  historic  employment  rather  than  the  baseline  alternative,  Alternative  A. 

Response:  Alternative  A  is  described  in  the  EIS  as  the  baseline  alternative  against  which 
comparisons  of  reduction  in  employment  are  made  for  other  alternatives.  Comparisons  in 
the  EIS  are  first  made  with  the  baseline  alternative.  However  comparisons  are  also  made 
to  the  recent  historic  average  since  these  are  real  impacts.  Both  comparisons  are  presented 
to  illustrate  the  effects  of  the  alternatives. 


Multi-Resource  Strategy 

•  Comment:  The  economic  and  social  effects  of  the  Multi-Resource  Strategy  should  be 
displayed  in  a  manner  similar  to  the  other  alternatives. 

Response:  The  effects  of  the  Multi-Resource  Strategy  are  displayed  in  the  FEIS  as 
Alternative  E. 


Timber  Market  Effects 

•  Comment:  The  environmental  impact  statement  should  display  the  degree  of  risk  for 
timber  supply  and  employment  associated  with  the  alternatives. 


L-A-78 


Response  to  Public  Comment 


Response:  Changes  in  timber  supply  and  employment  associated  with  the  alternatives 
are  displayed  in  Chapter  3&4  under  “People  and  the  Forests”. 


•  Comment:  The  effects  on  timber  markets  are  exaggerated  since  the  no- action  alternative 
assumes  SOHAs  are  the  management  regime  and  this  regime  produces  a  higher  ASQ  than 
the  approved  Forest  Plans. 

Response:  The  effects  are  not  exaggerated  since  SOHAs  are  the  spotted  owl  management 
regime  used  in  the  existing  Forest  Plans  in  Oregon  and  Washington. 


•  Comment:  The  DEIS  assumes  that  the  last  5  years  are  on  accurate  reflection  of  future 
demand  for  timber. 

Response:  Future  estimated  demand  for  timber  is  not  based  on  the  last  5  years.  Rather, 
demand  is  based  on  factors  as  population,  demographics,  price,  and  income. 


•  Comment:  The  DEIS  states  that  Canadian  imports  in  the  short  run  will  fill  in  for 
reductions  in  domestic  timber  harvests.  However  the  graph  showing  Canadian  imports  in 
the  document  shows  a  decline  in  all  alternatives  through  the  year  2000. 

Response:  The  graph  shows  higher  Canadian  imports  for  those  alternatives  with  lower 
timber  harvests.  Domestic  production  and  imports  both  decline  slightly  over  the  next 
decade  because  of  a  decline  in  the  U.S.  population  entering  the  prime  home  buying  age 
during  that  period.  The  “baby  boomers”  are  passing  prime  home  buying  age  in  the  1990’s. 
Demand  for  housing  picks  up  after  the  1990’s  because  their  offspring  start  entering  the 
prime  home  buying  age. 

The  discussion  in  the  EIS  also  stresses  that  less  attention  should  be  paid  to  the  absolute 
amounts  in  all  of  the  projections,  and  more  attention  paid  to  the  relative  differences 
between  them.  That  is  why  all  comparisons  are  made  to  the  baseline  alternative, 
Alternative  A. 


•  Comment:  The  FEIS  should  discuss  how  each  alternative  would  affect  the  lumber  export 
market  and  whether  any  employment /income  shifts  could  occur  as  a  result  of  export 
market  changes. 

Response:  The  impacts  on  U.S.  exports  of  lumber  will  not  vary  significantly  between  the 
alternatives.  Projected  lumber  exports  vary  less  than  1  percent  between  the  alternatives. 


•  Comment:  The  Forest  Service  failed  to  asses  the  economic  impact  to  all  parties  affected 
such  as  the  results  of  increased  prices  on  other  timber  landowners  and  the  effects  on 
consumers. 
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Response:  The  DEIS  and  FEIS  display  how  landowners  will  respond  to  increased  timber 
prices  in  Chapter  3&4  under  “People  and  the  Forests”.  In  addition,  the  FEIS  displays 
what  their  contribution  to  employment  was  in  the  past  and  will  be  in  the  future. 

Affects  on  consumers  are  also  displayed  in  the  DEIS  and  FEIS  in  terms  of  changes  in  total 
U.S  consumption  and  prices  of  lumber,  plywood,  and  oriented  strand  board.  The  FEIS 
also  contains  a  description  of  the  impacts  of  changes  in  housing  prices  faced  by  consumers. 


•  Comment:  The  DEIS  states  that  forest  industry  harvests  will  be  higher  in  the  short 
term,  yet  the  graph  indicates  that  forest  industry  harvest  for  all  alternatives  will  be 
sharply  down  until  the  year  2005. 

Response:  The  graph  shows  higher  short-term  harvest  of  forest  industry  timber  for  those 
alternatives  with  lower  National  Forest  timber  harvests.  Reductions  in  Forest  Service 
timber  harvests  will  increase  stumpage  prices.  In  response  to  these  increased  stumpage 
prices,  forest  industries  will  increase  their  rate  of  harvest,  yet  will  be  unable  to  sustain  the 
higher  levels. 

Forest  industry  harvests  in  all  alternatives  decline  over  the  next  decade  because  of  a 
decline  in  the  U.S.  population  entering  the  prime  home  buying  age  during  that  period. 

The  discussion  in  the  EIS  also  stresses  that  less  attention  should  be  paid  to  the  absolute 
amounts  in  all  of  the  projections,  and  more  attention  paid  to  the  relative  differences 
between  them.  That  is  why  all  comparisons  are  made  to  the  baseline  alternative, 
Alternative  A. 


•  Comment:  The  increased  imports  of  Canadian  lumber  will  further  increase  the  existing 
balance  of  trade  problem. 

Response:  Increased  imports  of  Canadian  lumber  may  increase  the  balance  of  trade 
deficit  however  this  is  outside  the  scope  of  this  document. 


•  Comment:  Increases  predicted  in  timber  stumpage  for  some  alternatives  may  be 
overestimated  as  a  result  of  not  accounting  for  competition  from  Canada  and  the  South. 

Response:  Competition  from  other  economic  regions  was  accounted  for  in  the  economic 
analysis.  Changes  in  timber  harvest  levels  from  the  National  Forests  in  the  alternatives 
will  only  moderately  affect  national  prices  for  softwood  lumber  and  plywood.  National 
and  international  competition  in  final  product  markets  should  be  sufficient  to  prevent 
large  increases  in  national  prices  for  manufactured  wood  products.  On  a  regional  level 
however,  the  reductions  in  available  timber  supply  will  have  a  more  pronounced  impact 
on  local  harvest  values  due  to  a  smaller  market  size.  Typically,  unprocessed  logs  are  not 
transported  nearly  as  far  as  finished  products,  thus  they  have  a  more  limited  market  size. 


•  Comment:  The  stumpage  prices  in  California  in  the  DEIS  indicate  price  increases 
ranging  from  2.5  to  3.5  times  the  historical  level. 
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Response:  The  recent  stumpage  prices  in  California  have  been  abnormally  low  due 
to  the  large  amount  of  salvage  volume  recently  on  the  market  major  as  a  result  of  fires 
and  drought-killed  trees.  A  preponderance  of  the  projected  increase  in  stumpage  prices 
represents  a  return  to  normal  conditions  rather  than  a  true  increase.  The  EIS  states  that 
more  attention  should  be  given  to  the  differences  between  the  alternatives  than  on  the 
actual  projections. 


•  Comment:  Pending  legislation  and  or  ballot  initiatives  in  California  will  not  allow  the 
increase  in  harvests  in  the  short  term  from  private  industry  lands  as  accounted  for  in  the 
EIS.  This  should  be  accounted  for  in  the  EIS. 

Response:  State  regulations  in  California  may  well  reduce  possible  harvests  from  private 
lands,  which  would  further  increase  the  reliance  on  imported  wood  products  from  other 
states  and  foreign  countries.  The  exact  amount  of  any  possible  reduction  in  private 
harvests  cannot  be  determined  at  this  time. 


•  Comment:  How  can  stumpage  prices  increase  dramatically  with  no  change  in  national 
final  product  prices?  If  the  businesses  along  the  west  coast  can  not  pass  those  increases  in 
cost  along  to  consumers,  many  will  have  to  close. 

Response:  Changes  in  timber  harvest  levels  from  the  National  Forests  under  these 
alternatives  would  only  moderately  affect  national  prices  for  softwood  lumber  and 
plywood.  National  and  international  competition  in  final  product  markets  should  be 
sufficient  to  prevent  large  increases  in  national  prices  for  manufactured  wood  products. 

On  a  regional  level  however,  the  reductions  in  available  timber  supply  will  have  a  more 
pronounced  impact  on  local  harvest  values  due  to  a  smaller  market  size.  Typically, 
unprocessed  logs  are  not  transported  nearly  as  far  as  finished  products,  thus  they  have 
a  more  limited  market  size.  It  is  anticipated  that  the  structure  of  the  wood  products 
industry  on  the  west  coast  will  continue  to  change,  including  the  closing  of  less  efficient 
firms. 


•  Comment:  The  current  recession  in  the  housing  market  should  be  reflected  in  the 
demand  for  wood  products. 

Response:  The  current  recession  was  accounted  for  in  the  Timber  Assessment  Market 
Model  (TAMM)  which  was  used  to  estimate  the  impacts  on  the  timber  markets. 

The  change  in  demand  was  accounted  for  in  the  model  by  altering  the  housing-start 
assumptions. 


•  Comment:  There  is  a  large  potential  error  in  the  market  projections. 

Response:  The  market  projections  are  not  intended  to  represent  precise  predictions 
of  what  actual  timber  prices,  import  levels,  or  consumption  would  actually  be  at  any 
given  point  in  the  future.  Instead,  the  projections  should  be  used  as  an  estimate  of  the 
-  direction  and  magnitude  of  changes.  Although  actual  events  in  the  future  may  not  exactly 
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correspond  to  the  projections,  the  relative  difference  between  alternatives  is  still  useful  and 
valid. 


•  Comment:  The  assumption  that  demand  for  wood  products  will  remain  constant  is 
faulty;  it  will  actually  fluctuate  greatly. 

Response:  The  market  projections  are  not  intended  to  represent  a  constant  demand  for 
wood  products.  The  forest  products  industry,  like  all  others,  is  subject  to  cycles  of  up  and 
down  markets.  This  EIS  disclaims  that  actual  timber  prices,  import  levels,  or  consumption 
will  precisely  match  the  projections  at  any  one  point  in  the  future.  Instead  the  projections 
should  be  used  as  an  estimate  of  the  average  annual  amount  and  should  be  used  only  to 
asses  the  direction  and  magnitude  of  changes. 


Social  Cost  of  Unemployment 

•  Comment:  Unemployment  carries  a  high  cost  to  state  and  local  governments  in  addition 
to  the  loss  of  income  suffered  by  members  of  the  community.  Increased  social  costs  of 
unemployment  include  increased  demand  for  public  funds  as  a  result  of,  additional  case 
loads  for  the  sheriff’s  department,  jails,  mental  health  departments,  and  substance  abuse 
departments. 

Response:  Although  counties  may  face  an  increased  burden  due  to  additional 
unemployment,  the  exact  cost  is  difficult  to  quantify.  The  FEIS  addresses  the  fact  that 
such  costs  may  exist.  See  the  social  and  community  effects  section  in  the  EIS  as  well  as  the 
economic  section  of  Chapter  3&4. 


•  Comment:  Unemployment  associated  with  declines  in  timber  harvest  levels  also  creates 
the  loss  of  corporate  and  individual  income  taxes,  yield  taxes,  and  sales  taxes. 

Response:  State  and  local  governments  may  face  additional  revenue  losses  due  to 
reduced  tax  revenues.  The  FEIS  recognizes  that  such  costs  may  exist,  and  that  they 
change  in  proportion  to  the  income  effects  that  are  displayed  in  the  Employment  and 
Income  section  of  Chapter  3&4. 


•  Comment:  The  cost  of  mitigation  of  adverse  social  effects  should  be  factored  into  the 
cost  of  spotted  owl  preservation. 

Response:  It  is  not  possible  at  this  time  to  accurately  estimate  the  mitigation  cost  of  the 
social  effects.  These  possible  effects  and  their  potential  risk  of  occurrence  are  displayed  in 
the  FEIS. 


•  Comment:  Property  values  can  be  expected  to  decline  with  declining  timber  harvest 
levels  and  this  will  impact  county  finances. 
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Response:  Declines  in  timber  harvests  may  lead  to  declines  in  property  values  in  some 
communities.  Although  the  exact  amount  is  difficult  to  quantify,  the  FEIS  recognizes  that 
such  costs  may  exist,  and  assesses  the  potential  risk  of  lost  property  tax  revenues  between 
the  alternatives.  Reductions  in  property  taxes  are  only  expected  in  areas  where  declines  in 
timber- related  employment  and  income  are  greater  than  increases  in  other  sectors  of  the 
economy. 


Log  Exports 

•  Comment:  The  job  losses  were  calculated  without  taking  into  consideration  the  future 
ban  of  log  exports.  This  is  a  key  issue  that  needs  to  be  addressed. 

Response:  No  additional  restrictions  on  log  exports  were  incorporated  into  the  analysis. 
Price  increases  were  assumed  to  have  resulted  in  the  loss  of  the  Chinese  and  Korean  export 
markets  (two  thirds  of  the  total). 

Additional  restrictions  to  the  log  export  policy  may  increase  the  volume  of  timber  that  is 
processed  in  domestic  markets,  creating  additional  employment  in  the  continental  United 
States.  This,  and  many  other  factors  may  affect  the  timber  and  wood  products  industries 
in  years  to  come,  apart  from,  or  in  addition  to,  the  impacts  related  to  the  management 
of  spotted  owl  habitat.  Because  of  these  compounding  influences  and  uncertainties,  the 
EIS  has  not  attempted  to  predict  employment  levels  past  1995.  In  addition,  the  relative 
difference  between  the  alternatives  are  approximately  the  same  regardless  of  the  influences 
from  other  factors. 


•  Comment:  We  would  rather  see  restrictions  on  timber  exports  to  have  more  of  our 
timber  processed  in  the  United  States  and  thus  protect  domestic  jobs. 

Response:  Additional  restrictions  on  exports  of  wood  products  are  beyond  the  scope  of 
this  environmental  impact  statement. 


•  Comment:  the  Department  of  Agriculture  and  Forest  Service  have  a  mission  to  improve 
the  employment  opportunities,  incomes,  and  well  being  of  the  Nation’s  rural  people  by 
strengthening  the  capacity  of  rural  America  to  compete  in  the  global  economy.  Export 
restrictions  are  the  best  way  to  do  this. 

Response:  Additional  restrictions  on  exports  of  wood  products  are  beyond  the  scope  of 
this  environmental  impact  statement. 


•  Comment:  The  economic  analysis  is  incomplete  and  overstates  job  impacts  because  no 
assessment  of  the  beneficial  effects  of  the  1990  log  export  law  for  the  State  of  Washington 
was  included. 

Response:  The  ban  of  State  owned  logs  in  Washington  was  included  in  this  analysis. 
The  display  of  employment  created  by  timber  harvests  on  all  ownerships  was  included  in 
*  the  FEIS. 
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•  Comment:  Log  exports  are  mentioned  as  a  means  to  mitigate  the  effects  of  spotted  owl 
habitat  protection.  These  restrictions  may  not  have  the  desired  effect. 

Response:  It  is  acknowledged  in  the  FEIS  that  a  ban  on  log  exports  may  not  directly 
cause  a  corresponding  increase  in  volume  to  be  processed  domestically.  The  impact  of  such 
a  ban  would  vary  depending  on  the  situation  faced  by  each  landowner.  Some  landowners 
may  decide  to  process  that  volume  through  their  own  mill  rather  than  making  the  volume 
available  to  other  domestic  processors.  If  these  mills  are  already  operating  at  capacity  the 
result  would  be  no  net  increase  in  domestic  production.  Similarly,  some  landowners  may 
simply  choose  not  to  harvest  their  volume  rather  than  receive  lower  returns.  Finally,  a  ban 
on  log  exports  is  not  within  the  jurisdiction  of  the  Forest  Service. 


Economic  Value  of  Non-Timber  Resources 

•  Comment:  The  DEIS  fails  to  aggregate  the  average  person’s  willingness  to  pay  for  the 
spotted  owl. 

Response:  The  FEIS  will  display  an  aggregation  of  values  Nationwide. 


•  Comment:  Why  does  the  document  state  the  two  studies  on  existence  values  of  spotted 
owls  habitat  protection  (Hagen  et  al.  1991  and  Rubin  et  al.  1991)  still  have  some 
methodological  problems  therefore  their  results  remain  unsettled? 

Response:  The  statement  has  been  removed  and  the  results  of  these  theoretical  studies 
are  shown  in  the  FEIS. 


®  Comment:  The  studies  cited  to  demonstrate  willingness  to  pay  values  for  spotted 
owls  habitat  protection  (Hagen  et  al.  1991  and  Rubin  et  al.  1991)  are  inadequate  to 
demonstrate  this  point.  The  studies  contain  untested  assumptions. 

Response:  The  studies  cited  are  theoretical,  but  they  are  published  and  have  been 
subject  to  peer  review.  The  practical  test  of  the  Nation’s  willingness  to  pay  for  spotted  owl 
habitat  protection  will  be  determined  through  the  legislation  and  policies  directing  the 
management  of  this  habitat. 


•  Comment:  In  regards  to  the  existence  values,  if  people  are  willing  to  pay  these,  that 
amount  should  be  made  available  by  profits  from  timber  now. 

Response:  The  existence  values  are  theoretical  amounts  people  would  on  the  average  be 
willing  to  pay  to  preserve  the  spotted  owl.  They  do  not  convey  any  further  information. 


•  Comment:  The  DEIS  states  that,  “There  are  no  forest  activities  with  significant  social 
and  economic  implications  whose  level  of  activity  would  vary  inversely  with  timber 
harvest.”  Many  people  feel  that  forest  economics  revolve  around  timber  and  the  spotted 
owl,  with  no  idea  of  how  valuable  fish  might  be. 
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Response:  The  text  has  been  changed  in  the  FEIS.  The  effects  are  addressed  in 
qualitative  terms  in  the  fisheries  and  non-market  contribution  sections  of  the  EIS. 


•  Comment:  Recreation,  tourism,  fisheries,  water  quality,  air  quality,  cultural  resource, 
and  forest  byproduct  industries  would  be  enhanced  by  spotted  owl  habitat  protection  and 
should  be  accounted  for  as  a  possible  economic  gain  associated  with  the  preservation  of  the 
owl. 

Response:  These  effects  are  discussed  narratively  in  the  EIS.  However,  sufficient  data 
does  not  exist  at  this  time  to  quantify  the  relationship  between  the  level  of  spotted  owl 
habitat  protection  and  the  amount  of  economic  benefits  associated  with  these  resources. 
The  narratives  in  the  EIS  state  that  a  relationship  may  exist,  but  cannot  be  quantified  at 
this  time. 


•  Comment:  Factors  such  as  other  species  (elk,  deer,  and  Pacific  yew),  watershed 
enhancement,  and  air  and  water  quality  will  be  affected  and  should  be  included  in  the 
economic  analysis. 

Response:  The  effects  on  these  resources  is  discussed  in  the  EIS.  However,  given  the 
scope  of  this  EIS  it  is  not  possible  to  quantify  the  relationship  between  the  level  of  spotted 
owl  habitat  protection  and  the  amount  of  production  of  these  resources  or  their  economic 
values. 


Revenues/Returns  to  Counties 

#  Comment:  To  properly  assess  the  impact  of  reductions  in  the  returns  to  counties,  these 
returns  should  be  displayed  on  a  county-by- county  basis. 

Response:  The  returns  to  counties  are  displayed  by  county  in  the  Final  Environmental 
Impact  Statement. 


•  Comment:  Where  do  the  “revenue”  figures  in  the  Summary  come  from? 

Response:  The  revenue  figures  are  the  gross  receipts  from  timber  harvests  from  the  17 
National  Forests  included  in  this  analysis.  The  figures  were  estimated  by  multiplying 
future  harvest  levels  by  stumpage  prices  adjusted  for  any  anticipated  increase  in  price.  A 
more  complete  discussion  of  these  figures  is  contained  in  the  document. 


•  Comment:  I  feel  the  revenue  figures  cannot  be  sustained  into  the  future;  the  future 
figures  should  be  displayed. 

Response:  The  timber  harvest  levels  associated  with  all  alternatives  can  be  sustained 
in  perpetuity.  In  all  alternatives,  prices  for  wood  products  are  anticipated  to  increase  in 
future  decades.  Therefore,  although  there  may  be  yearly  fluctuations,  on  the  average, 
revenues  should  be  stable  or  increasing  in  the  future. 
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•  Comment:  Displaying  gross  revenues  to  the  Federal  Treasury  is  misleading  since  it 
ignores  the  expenditures  necessary  to  produce  such  revenues. 

Response:  The  FEIS  displays  net  revenues  after  expenditures  as  well  as  gross  revenues. 


®  Comment:  Rather  than  comparing  changes  in  revenues  to  the  average  of  the  last  5  years 
and  the  Alternative  A  baseline,  figures  should  be  compared  to  the  last  100-year  average. 

Response:  Standard  economic  analysis  uses  what  is  called  the  “with  and  without” 
analytical  technique.  This  calls  for  establishing  a  baseline  (Alternative  A)  of  what  would 
happen  if  no  changes  were  made,  and  then  comparing  this  with  what  would  occur  if  a 
different  alternative  were  to  be  implemented.  In  this  fashion  the  marginal  impacts  of  the 
proposed  action  are  displayed.  The  comparison  to  the  5  year  average  was  added  to  the 
analysis  in  order  to  display  the  change  from  the  most  recent  levels  actually  experienced  by 
people.  A  comparison  to  the  average  over  the  last  100  years  would  not  add  any  meaningful 
new  information. 


•  Comment:  The  25  percent  payments  to  counties  should  not  be  dependent  on  the 
fluctuating  timber  market.  There  should  be  a  standard,  set  amount  received  by  these 
counties. 

Response:  It  is  not  within  the  jurisdiction  of  the  Forest  Service  to  change  the  formula  for 
payments  to  counties.  Such  a  change  would  require  additional  legislation. 


•  Comment:  The  revenue  figures  are  shown  in  gross  amounts,  not  in  net  returns.  I 

understand  that  the  Forest  Service  operates  with  a  huge  deficit  and  that  most  timber  sales 
are  below  cost. 

Response:  The  revenue  figures  displayed  are  in  gross  amounts.  None  of  the  17  National 
Forests  included  in  the  analysis  are  below-cost  Forests  under  the  accounting  criteria  used 
by  the  Forest  Service  and  approved  by  the  U.S.  General  Accounting  Office. 


Wood  Product  Prices 

•  Comment:  Increased  lumber  prices  will  impact  the  number  of  people  who  can  afford  to 
buy  a  house.  The  number  of  people  no  longer  able  to  buy  a  house  should  be  displayed  on  a 
state-by-state  basis. 

Response:  The  cost  of  lumber  and  wood  products  averages  between  3  and  7  percent  of 
the  toted  cost  of  a  house.  This  environmental  impact  statement  states  that  the  cost  of 
finished  wood  product  prices  will  increase  at  the  most  9  percent  in  any  alternative.  For  a 
$100,000  home,  this  equates  to  an  additional  $270  to  $630  added  on  to  the  total  price. 
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Economic  Efficiency  Measures 

•  Comment:  The  environmental  impact  statement  should  contain  a  display  of  the 
economic  efficiency  of  each  of  the  alternatives. 

Response:  The  FEIS  contains  a  ranking  of  the  Alternatives  by  their  implied  present  net 
value. 

Economic  efficiency  measures,  such  as  present  net  value  (PNV),  internal  rate  of  return 
(IRR),  and  benefit/cost  ratios,  are  examples  of  economic  efficiency  measures  that  could 
be  used  to  evaluate  the  alternatives.  All  these  measures  involve  calculating  the  value  of 
outputs  that  can  be  both  quantified  and  valued,  and  comparing  them  with  the  forest 
management  costs.  However,  most  of  the  outputs  associated  with  the  alternatives,  other 
than  timber,  cannot  be  both  quantified  and  valued  at  this  time. 

Present  net  value  is  the  criteria  used  by  the  17  National  Forests  to  evaluate  economic 
efficiency.  Since  none  of  the  Forests  included  in  this  analysis  have  a  below-cost  timber 
program,  and  maximum  PNV  was  the  final  objective  used  in  establishing  timber  harvest 
levels,  it  can  be  assumed  that  PNV  will  vary  in  a  direct  relationship  with  the  timber 
harvest  level  of  each  alternative.  This  assumption  is  borne  out  by  the  display  in  the  FEIS 
which  illustrates  that  “net  revenues”  from  the  timber  program  are  all  positive  and  vary  in 
a  direct  relationship  with  timber  harvest  levels. 

The  CEQ’s  regulations  for  complying  with  NEPA  (40  CFR  1502.23)  indicate:  “For  the 
purposes  of  complying  with  the  Act,  the  weighing  of  merits  and  drawbacks  of  the  various 
alternatives  need  not  be  displayed  in  a  monetary  cost-benefit  analysis  and  should  not  be 
when  there  are  important  qualitative  considerations.” 


•  Comment:  The  document  states  that  the  no-action  alternative  will  be  the  most 
economically  efficient,  but  presents  no  evidence  in  defense  of  this  assertion. 

Response:  The  FEIS  contains  a  presentation  of  the  net  timber  revenues  associated  with 
each  alternative.  This  table  indicates  that  net  timber  revenue  varies  directly  with  timber 
harvest  levels.  At  this  time  most  of  the  outputs  associated  with  the  alternatives,  other 
than  timber,  can-not  be  both  quantified  and  valued.  The  discussion  of  economic  efficiency 
measures  in  the  FEIS  has  been  changed  to  use  this  evidence  to  support  the  PNV  ranking 
of  the  alternatives. 


Economic  Diversification 

•  Comment:  The  Forest  Service  should  focus  on  helping  timber  communities  diversify  and 
strengthen  their  economies,  improve  local  services  and  enhance  the  quality  of  life. 

Response:  The  Forest  Service  has  programs  to  help  strengthen  and  diversify  local 
communities.  These  include  the  Rural  Development  Program  and  the  Pacific  Northwest 
Strategy. 
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•  Comment:  The  Northwest  is  an  area  of  high  economic  growth.  Changes  in  employment, 
particularly  for  those  jobs  that  IMPLAN  categorizes  as  indirect  and  induced,  should  be 
considered  in  light  of  growth  in  the  regional  economy. 

Response:  The  EIS  describes  the  past  economic  growth  of  the  region.  Any  future 
economic  growth  not  associated  with  the  timber  industry  would  apply  similarly  to  all 
alternatives  and  does  not  change  the  relative  difference  between  alternatives. 
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Social  and  Cultural  Effects 

•  Comment:  There  was  little  or  no  consideration  of  impacts  on  community  and  economic 
stability,  and  on  the  social  impacts  of  the  alternatives. 

Response:  These  comments  were  apparently  based  on  the  Summary  of  the  DEIS,  and 
not  on  the  DEIS  itself,  which  did  present  the  social  and  community  cultural  effects  of 
the  alternatives  in  Chapter  3&4,  “Social  and  Community  Effects”.  These  effects  are 
summarized  in  the  FEIS  Summary. 


•  Comment:  Social  and  local  government  impacts  are  reported  in  “Social  Impacts  of 
Alternative  Timber  Harvest  Reductions  on  Federal  Lands  in  0  and  C  Counties”. 

Response:  The  effects  noted  in  this  report  are  not  inconsistent  with  those  reported 
in  the  DEIS.  The  interdisciplinary  team  has  reviewed  the  report  and  included  relevant 
information  in  the  FEIS. 


•  Comment:  The  Forest  Service  must  analyze  social  impacts  at  a  community  level  and 
quantify  those  impacts. 

Response:  The  interdisciplinary  team  believes  it  is  impossible  to  evaluate  the  social 
effects  of  these  alternatives  at  a  local  level  or  to  quantify  the  effects.  To  do  so  would  be 
inaccurate  and  misleading.  (See  Chapter  3&4,  “Counties  as  Units  of  Analysis”  in  “People 
and  the  Forests”.)  However,  the  FEIS  does  present  projected  payments  to  counties  as 
county-specific  information. 


•  Comment:  Because  of  the  mandate  of  the  1897  Organic  Act,  community  stability  must 
be  evaluated  on  a  local  level. 

Response:  The  Act  does  not  require  the  assessment  of  community  stability  at  the  local 
level. 


•  Comment:  Social  effects  involving  “loss  of  trust  in  federally  assured  timber  supplies”  is 
not  based  on  a  legal  basis  for  that  trust,  and  “open  conflict  over  cultural  values”  is  not  an 
adverse  impact. 

Response:  The  text  in  the  FEIS  has  been  changed  to  more  fully  explain  the  context  of 
these  observations. 


•  Comment:  “There  are  no  forest  activities  with  significant  social  and  economic 
implications  whose  level  of  activity  would  vary  inversely  with  timber  harvest.”  This 
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statement  in  the  DEIS  failed  to  consider  the  reduced  impact  to  archaeological  and 
American  Indian  religious  sites  and  visual  quality.  It  also  seems  likely  that  recreation 
would  increase  in  preserved  old-growth  forests. 

Response:  The  text  in  the  FEIS  has  been  changed  to  correct  the  unintentional 
minimizing  of  the  significance  of  preserving  sites  and  scenery.  However,  the  hope  that 
growth  in  recreational  activities  will  compensate  for  the  impacts  to  the  timber-dependent 
communities  is  not  well  founded.  Some  specific  communities  may  adapt  with  that  change, 
but  most  communities  will  be  subject  to  the  predicted  impacts. 


•  Comment:  “There  are  no  forest  activities  with  significant  social  and  economic 
implications  whose  level  of  activity  would  vary  inversely  with  timber  harvest.”  What 
about  fisheries? 

Response:  The  extent  and  nature  of  fisheries  that  would  improve  from  reduced  timber 
harvest  is  not  easily  established.  However,  it  is  likely  that  the  improvement  would  not 
provide  an  immediate  or  fully  compatible  substitute  for  all  timber-dependent  communities 
and  families. 


Civil  Rights  Impacts 

®  Comment:  The  Forest  Service’s  “own  rules  require  and  regulations  require  it  to  examine 
the  civil  rights  impacts  of  proposed  actions  which  will  affect  10  or  more  people  inside  or 
outside  the  agency”. 

Response:  The  direction  in  Forest  Service  Handbook  1709.11,  Chapter  31.1,  Exhibit  1 
and  31.11  states:  “A  civil  rights  impact  analysis  for  environmental  or  natural  resource 
actions  is  part  of  the  social  impact  analysis  package  in  a  necessary  environmental  impact 
statement.”  The  civil  rights  impact  analysis  is  presented  in  the  DEIS  and  the  FEIS  as 
part  of  “Social  and  Community  Effects”  in  Chapter  3&4.  Additional  information  is  in 
“Minorities  and  Women”  in  that  chapter. 

“Civil  rights”  is  defined  as  “The  legal  rights  of  United  States  citizens  to  guaranteed  equal 
protection  under  the  law.”  (Forest  Service  Manual  1705).  Because  no  actual  or  projected 
violation  of  legal  rights  of  equal  protection  is  foreseen,  no  civil  rights  impacts  are  reported 
in  the  FEIS  or  DEIS. 
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Comments  and  Concerns 


“Direct  Quotes” 

People  have  very  different  views  on  how  National  Forests  should  be  managed.  Some  feel 
all  of  it  should  be  preserved,  some  feel  it  should  be  harvested  and  replanted,  and  some  fall 
in  between.  People  also  have  many  different  concerns  about  the  effects  an  environmental 
impact  statement  for  the  management  of  habitat  for  the  northern  spotted  owl  will  have  on 
their  lives  and  future  generations.  Some  fear  a  change  in  their  livelihood  and  community, 
some  fear  an  irreversible  change  in  the  environment. 

Many  people  wrote  or  spoke  to  express  their  fears,  frustrations,  or  preference  for  an 
alternative.  Because  of  the  genuine  and  heartfelt  emotions  expressed  in  many  of  the  letters 
and  testimonies,  we  felt  it  important  to  portray  them  in  this  document.  Following  are 
excerpts  from  some  of  those  comments. 


"Because  of  no  timber  supply  because  of  owl,  I  have  lost  my  job  along  with  400  other  mill 
workers  and  150  contract  loggers  here  in  Glendale,  Oregon.  Is  the  owl  worth  the  loss  of  human 
life  and  suffering  we  are  going  through.  You  have  given  in  to  the  environmental  group  that 
is  destroying  the  northwest  and  I  know  you  won’t  read  this  because  you  only  listen  to  the 
environmental  evangelist  and  you  have  a  paycheck  coming  in  no  matter  what.” 

“I  disagree  with  those  who  believe  we  can  continue  "business  as  usual".  We  can’t  expect  the 
forests  and  their  inhabitants  owe  us  a  living.” 

“I  am  not  employed  in  the  timber  industry.  The  schemes  so  far  presented  are  not  at  all 
practical.  The  economic  effects  on  the  community  are  far  too  drastic.” 

"I  know  that  removing  these  lands  from  potential  timber  harvesting  will  cause  some  economic 
difficulties.  However,  I  think  we  must  begin  to  address  our  dependence  on  timber  in  new  and 
innovative  ways,  so  that  we  can  pay  more  attention,  not  less,  to  the  environmental  needs  of  the 
earth.” 

"Clearly  the  endangered  species  act  has  our  basic  rights  in  jeopardy.” 

"America  and  the  world  need  wood.  All  the  restrictions  on  timber  harvesting  are  eliminating 
productive  and  valuable  jobs.  The  social  and  economic  factors  should  be  considered.” 

“I  am  concerned  that  the  decisions  made  on  the  northern  spotted  owl  issue  will  damage  the 
economy  of  the  whole  northwest  and  also  set  future  policy  on  all  the  national  forests.” 

"My  family  is  not  directly  supported  by  timber  dollars,  though  I  live  in  a  community  that  is.  I 
fear  for  the  effects  on  our  community.  I  also  feel  we  need  to  support  the  working  man  in  this 
country  above  the  needs  of  animals.” 
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"If  the  "cut  and  run"  tactics  of  our  nation’s  logging  industry  are  not  reigned  in  now  dozens  of 
species  could  realize  extinction.  I  recommend  you  heavily  restrict  logging  and  preserve  jobs  for 
our  future  generations." 

“We  need  whole  forests,  not  museum  species  artificially  maintained.  Please  preserve  whole 
forests  for  the  next  generation.” 

“Utilization  of  our  forests  needs  to  take  place  to  keep  forests  coming  for  our  next  generation.” 

"The  economic  and  social  foundation  of  the  Pacific  Northwest  is  on  the  verge  of  collapse.  Let’s 
not  lose  30,000+  jobs  to  the  owl.  We  have  national  parks  and  wilderness  areas  enough  to 
protect  the  owl.” 

“I  believe  that  the  preservation  of  the  spotted  owl  must  take  precedence  over  all  other 
considerations.  If  this  means  job  losses  -  so  be  it.  And  I  work  for  a  timber  company.” 

"What  happens  to  you  people  in  the  west  will  happen  to  us  in  the  east.  So  all  of  us  who  work 
in  the  woods  are  very  concerned  about  your  fight.” 

"No  country  is  so  rich  it  can  afford  to  lock  up  its  natural  resources.  The  basis  of  all  wealth. 
Especially  true  of  renewable  resources.” 

“I’ve  made  numerous  calls  -  written  letters  -  participated  in  rallies  and  protests  trying  to  get 
someone’s  attention.  It  seems  no  one  listens  -  no  one  cares  -  We’re  here  for  equity  -  We  want 
to  be  environmentally  conscious  but  we  also  want  to  work  -  Doesn’t  anyone  hear  us?  -  Isn’t 
anyone  listening?” 

“As  an  owner  of  a  small  business  in  a  very  timber  dependant  community,  I  risk  loosing  more 
than  just  my  job,  my  roots,  and  my  community.  I  ask  you  once  again  to  please  consider  me.” 

“Why  should  hard  working  people  have  to  endure  such  suffering  and  hardships  by  losing  their 
job,  and  homes,  self-respect.  Most  of  these  people  don’t  know  any  other  way  of  making  a 
living.” 

“Our  household  buys  recycled  paper  products.  Our  country  can  support  markets  of  these 
products  and  prevent  the  ridiculous  waste  of  wood  products  at  building  sites,  and  prevent 
exports  of  logs  to  be  processed  abroad.  We  can  protect  our  forests  and  create  jobs.  Please 
support  Alternative  D.” 

“!  think  you  folks  are  completely  off-based  if  you  continue  to  put  people  out  of  work  in  a  time 
when  our  nation  faces  economic  chaos.  Science  has  shown  the  owls  can  survive  in  second 
growth  as  long  as  it  displays  old-growth  characteristics.  Please  implement  a  plan  that  will  allow 
the  continuance  of  Oregon  being  the  nation's  #5  supplier  of  wood  products.” 

“Need  to  come  up  with  a  plan  that  can  help  not  only  the  spotted  owl,  but  also  my  Father, 
Mother,  Aunts,  Uncles,  and  Cousins." 

“I  believe  in  ecology,  but  I  also  believe  in  survival  of  people  too.” 
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"It  physically  sickens  me  to  even  think  of  the  imminent  danger  to  my  family,  friends,  and  the 
people  as  a  whole  because  of  a  bird...  There  has  to  be  an  answer  to  this  problem  without 
people  losing  jobs,  homes,  even  their  very  lives  due  to  this  depression.  People  have  already 
committed  suicide  in  our  community.” 

“Decisions  on  how  to  manage  the  spotted  owl  should  be  made  by  the  Forest  Service.  Not  by 
judges  and  Environmental  groups.” 

“Which  is  more  important,  people  or  a  bird?  Is  the  welfare  of  a  family  less  important  than  a 
bird?  Why  is  there  more  money  spent  on  a  bird  than  a  needy  family?” 

“Please  adopt  Alternative  D  which  will  save/protect  all  of  the  forest  species,  as  well  as  the 
spotted  owl.” 

“Don't  take  my  grandpa’s  job  away.  I  think  he's  just  as  important  as  the  spotted  owl.  I  don’t 
like  to  see  him  cry.” 

“Our  rural  social  fabric  is  being  ripped  apart  with  unemployment,  welfare,  abuse  and  crime, 
panic  and  depression.  We  need  Alternative  A.” 

“I  think  there  should  be  some  kind  of  legislation  restricting  lawsuits  by  Environmental  groups 
and  the  legal  system  is  being  misused." 

“How  can  you  throw  away  the  lives  of  whole  towns  and  families  without  a  glimmer  of  remorse. 
Do  you  have  children?  What  would  you  tell  them  if  you  were  suddenly  faced  with  the  prospect 
of  welfare  lines  and  not  enough  food  on  the  table?” 

“We  should  not  let  the  short-term  benefits  of  continued  logging  of  old-growth  blind  us  to 
other,  longer  term  benefits  that  we  might  derive  from  protection  of  what’s  left.  The  current 
excitement  over  the  Pacific  Yew  is  a  good  example  of  such  a  benefit.  If  we  continue  to 
liquidate  the  old-growth  of  the  PNW,  we  may  loose  species  that  would  provide  us  with  future 
economic  and  medical  benefits” 


Views  expressed  by  the  respondents  cover  a  wide  range  of  topics.  Much  of  the  subject  matter  is 
beyond  the  scope  of  this  environmental  impact  statement  and  the  authority  of  the  Forest  Service, 
while  many  of  the  issues  are  discussed  in  the  FEIS  Chapters  and  Response  to  Public  Comments. 
However,  the  interdisciplinary  team  hopes  that  by  displaying  these  concerns  readers  are  assisted 
in  understanding  the  many  differing  points  of  view. 


L-A-93 


Appendix  L-B 
Federal  and  State  Agency  Letters 


L-B-l 


L-B-2 


L-B-3 


L-B-4 


C.  H.  UNIT 

SOS-1 

SQS-3 

SQS-4 

o 

z 

5 

z 

§ 

WS-1 

5 

WS-2 

*9 

s 

5 

5 

1-dO 

CL 

o 

o 

»d0 

*dO 

6 

MH-2,  0-4 

6 

6 

WIL-2.  0-7 

6 

6 

6 

0  44 

ZD 

DES-1 

6 

6 

6 

6 

6 

|  sFo  ~\ 

Itable  2:  Future  Energy  Corridors 

FUTURE  ENERGY  CORRIDOR 

6 

6 

e-o 

L  « 

6 

320 

ae-o 

T 

o 

e‘-°  

!12 

90 

q> 

o 

6 

6 

6 

C-10E 

6 

6 

6 

6 

21*0 

1_ 512 

- 

910 

WASHINGTON 

NATIONAL  FOREST 

1 

1 

2 

1  Wenatchee 

Gifford  Plnchot  ' 

OREGON 

1 

2 

Willamette 

Deschutes 

6 

D 

| 

tr 

L-B-5 


L-B-6 


c  c 
p  p 
(1)  0) 


<  < 
c  c 


o  tj 

W  -  >,rH  l-| 

(0  O  O  W  rH  3  O 

O  P  O  P  C  Q,  O  TJ 

H  0£  O  E  3  C 

O  £  X  -H  -H  3 

>iX  W 

PH  >,  O  O  -H  O  XJ  W 

0HH£'O+J  ^  •  C 

O  -H  4->  C  10  111  O 

w  >  x  o  w  tj  o  -h 

a-H  s  -  o  e  c  >  x 

O  W  O  (D  (0  -H  -H 

rHw  e  cp  o  x  x  xj 

p  o  •  (0  c  w  in  io  c 

(D  P  Q  ID  -H  CO 

>  CP  CPX  XJ  P  O 

OOOOCOCO 
+l  £  (0  -H  O  X  'O 

a)  a  x  x  x  -h  c 

p  m  u  3  in  io  io 

(0  x  o  o 

xexoxcwx 
a>  -h  o  x  3  -h  w  c 

p  3  p  o  xih  o  m 

Q)  *4-14-10)  OPE 

£  -  W  »T3  U  -P 

EhQXPCP-hoW 
0  0  0  0  3  3 

XJ  X  O  aO  CP  4->  t~i 
—  "I  Oi  111  H  C  TJ 
oxaooooo 
o  o  p  c  x  x 

-x  3  4-i  tu  *4-» 


O  41  P 
C  3  O 

o  c 


XI  x 

OOP 
O  3 
CP  O  O 


c  o  o  o 

3  rH  W  O 
O  3  W  -H 
E  O  O  >— i 
O  O  U  Qj 
O  E 

O  W  C  -H 

x  < 

POP  111 
X  o  o 


)  O  P  3  W 

;  x  o  o  o 

;  X  X)  3  XI 


o  o 

X  p 

o  o 

4->  a 


5  X  O  X  W  P 


-rH  TO 
CD  5  P 


W  *1 


w 


o  c  o 

o  O  41  0X3 

w  tj  c  x  c  o  3 

O  W  C  O  O  O  41 

>  O  O  E  -H  -H  O  -H 

-H  X  41  X  41  X  41 

4J  xj  w  in  3  o  o 

O  O  3  O  >1H 
C  X5  X3  -oPh  -H  rH 
P  3  C  TJ  0<— i-h  O 

o  rn  o  o  a  p  x 
4->  o  cp  a  o  4i 
rH  c  w  o  c  o  w 


w  o  n 

0X3  0 
C  41  CP 
•H  C 
rH  41  O 

o  o  x 
tj  x  o 


o  41  c  a 
H  -H  o 

P  3  E  O 

a  w  x  p 
o  wo 

P  E  3  O 
a  O  -r-> 
a  P  X3  41 


-H  CJ  W  TJ  O 


41  41  X3  CP 
o  o  o 
rn  c  o  o  a 


w 


C  COOP 

qco-hxoxoo 
:  cprH  u  o  4i  o  > 

O  O  O  O  E  CO 
3  O  O  -n  41  O 
14P-HX10OPP 
oo33xxoo 
jxocpwxxce 


O  -H  c  E 

O  TJ  O  -H 
P  W  O  -H  rH 

O  £  W  X  O 

o  o  o 
x  o  o 

O  W  P 


h  X3  CO 


X3 


o 

XP  c 


p  w  p  >  o 

O  O  O  rH 

OPUEU 

x  o  o  o  o 

41  O  O  P  Eh 


X3  W 
-  O  -H 
W  E 

C  3  O  P 

TJ  O  W  P  O 

C  -H  W  O  X 

o  x  o  x  o 

•H  41  O 
in  O  111  P 

C  O  C  -H  -  CP 

O  O  O  rH 

P  O  41  3  3 

WO  -H  o  o 

C  CP  rH 

•H  CP  C  £  O  H 

O  C  -H  CP  X  o 

41  -H  CP  3  41 
C  CP  c  o  o 

o  c  o  x  p  x 

O  O  X  41  O 

x:  O  rH  y-1  W 

wo  <  o 

-CP 


o 

>  P  41 


41  PH  CP  w  ox: 

O  C  -H  p  o 

C  W  -H  w  o 

P  3  X3  O  >  P 

O  O  P  X)  o  o 

41  H  o  P  X 
HH  OP  41 

o  o  o  o  o 
O  O  X)  w 
O  41  -r->  O 

x  o  w  o  xo  -h 

X  X  'O  P  rl  P  . 

4i  p  a  3  -h  o 

Ph  O  O  O  X! 

O  =  X5  >3  O  O 

w  c  xi  a  e 
x  w  o  w  w 

O  O  41  41  O  O 

O  O  W  O  CP  4J  X 

o  o  o  c  o 

p  X3  -n  O  X  P 

-  a  c  oxp  o 

W  O  P  o  c 

w  41  a  o 

O  C  W  O  CPX3 

rH  O  O  O  W  O  rH 

O  E  C  0  3  3 

X  P  -H  C  X  tP  o 

41  W  rH  o  41  C  5 

P  3  O  O 

O  -I-.T3  C  41  rH  W 
>  X3  -H  o  O  41 

O  O  3  >  X  0  3 
2  =  CP  O  41  C  O 


O  P  XJ  o 
POO 
OPX  ' 
XI  -H  w  u 
•H  C  -H  CO 
W  O  rH  M 
C  E  X 

o  o  o 

O  PPX 
0  W  41 
W  PH  O 

■p  c 

W  O  -H 
rH  C  XI 
3  0  XJ 

O  -H  XJ  o 

W  rH  P 

TJ  -H  3  W 

o  >  o  o 

P  OX  CP 
41  P  W  CP 
O  CP  3 


x  o  3  p 

41  O  O  O 
P  Q,  PH  PH 
O  W  PH 
C  41  O 
P  X 

O  O  O  41 
£41  C  C 
Eh  O  O 
O  O  E 


w 

-  XJ 
rH  X  O 

3  3  rH 

O  O  XI 
>  p 


•H  p  c 
o  o 
C  >  E 
o  o 

w 

O  W  -H 

x  c  x 

O  41 


w 


X  3  P 

a  p 
o  o  o 
41  a  a 


XJ  41 


o 


o 

O  X  E  • 
41  O  XJ 
41  £  O  O 
OPX  o 
a  4i  c 
wo  o 

rH  XJ  X 

C  XI  c  c 
P  -H  o  O 
o  w 

x  w  -  o 

41  O  PH  X) 
P  Cl,rH 
O  O  TJ 

C  W  3  rH 


PH  o  o  o 
OPX  o 
c  o  w  a 


0  3  41  O  O 

rH  x  X 

o  41  '41  W 

c  w  w  w 

0  rH  o  W  W  41 

-H  3  p  O  41  0 

41  O  O  O  rH  o  C 

O  PH  £  O  O 

2  XJ  41  X  C  W 

O  O  P  C-rl 

W  41  X  PH  P  0 

O  41  H  O  O  O  P 

>0  >  o 

O  (X  -  X  OP'D 

O  W  W  O  2  O  -H 

H  3  X  P 

C  PH  3  E  41  P 

0  0  0  •  o 

CP  O  41  X  o 

O  P  rH  H  3  41 

P  -H  o  -H  o  3  O 

O  O  3  X  OX 

axj  3  c  P  EH 


>  -H  rH  o 
P  -  O  41 
a  X  IT)  C 
W  P  rH  O  0 
O  -HP 

o  a  -4i  o 
X  O  o 

41  O  rH  2  W 


rH  o  W  -H  O 
o  C  C  X  X 
41  -H  o  W  41 
■H  W  -H  -H 

>  41  CO  PH 

>1  O  -H 
W  rH  O  PH 
H  rH  w  O  C 


0  3  -  O 

P  C  X  X 
O  3  41 
41  O  0 
X  O  X 
CPX  w  w 


41  3  C  rH 

O  P  o 
W  X  O  3 
O  W  X 
■H  41  W 
O  4»  P  O 

o  c  o 

■"CP 


o 


O  -r 

P  CP  4J  o 

O  O  PH  P 
X  C  -H  p 
41  O  3  3 
O  E  w  E 


CP  >  -  o 
C  -H  £  X  XJ  • 
H  X  P  rH  W 
O  C  3  >1  O  XJ 

3  -H  o  XJ  C 

XJ  P  OPh  o 

O  >1  CP  O  0  rH 

P  X  P  41 

a  xj  rn  p  w 

O  TJ  rH  O  0  O 
POO  XJ  P 
4>  W  -H  o 
O  -H  >1  O  P  PH 
£H£  P 
WOO  OP 
C  X  CP  o  o  o 
H  c  P  O  X 
O  -H  O  P  CP  41 
41  rH  O  C  O 
C  >1  -H 
O  rH  w  CP  C  0 

Or  •  - 


O  O  O  2  X 
-H  o  X  o 
4>  Q.4J  VO  O 
O  W  *41 
O  OHK  O  • 


I  o 


C  X  TJ  E  P 
C  O  P  c  o  c 

H  O  3  P  O 

...  o  a  o  e 

0  3  0  P  O  3 

COOP  c 
0  O  X  3  W  O 
I  2  O  41  W  -H  E 


o  -  o  -  a  o 

P  CP-H  •  > 

a  c  4>  co  p  o 

-H  -H  o  U 

w  P  P  O  PH 

41  aovr  c 

■H  W  •  TJ  O 

PH  W  Eh  O  CP 

41  PH  -H  41  O 

3  0  COP 

X  X  -H  c  o 

TJ  M  X  CP 

<  C  X  -rH  C 


O  O  O  CN  O  3 

x  a  e  x 

O  W  TJ  X 

CO  C  X  w 

CPX  O  O  W  -H 

•H  x  w  o  w 

W  -  P  P 

O  pH  W  rH  o  0 
XJ  o  -H  <N  fc.  £4 


L-B-7 


°3 

C  -D 
D  0) 

Ee 

3  £<o 

o)  i5  W5  « 

C  <fl  C  2 

?Sli£ 

c  ro  n  u- 
E  g-t  T5 
o  E  o  c 
<j  —  z  o 

■oS  «« 

O  c  S  z 

--  o  . 

Jeo? 

«  =  r  £ 

o  o  c  c 

.i  o  - 

Ss 

li 

°5 


~'E  ro 

Sg«- 

C  r  co  i 
TO  03  - 
CO  O  P 

gs  g 

0  P  tr 

^  </)  ^ 

®  oO 


ro-5  8 

&  5  E 

0  ~  TO 
$  «  C 


CO  Si  <D 
ro 

P  0  CL 
TO  ~  (/) 
CL—  c 
P  0  k- 

olg 

g  ct 

■b  o  O 

to  t-«  Z 


co  g-o 
c  £  ro 
°  o  ~ 
'♦=  CO  to 


F  - 
F  o 


aj 


03 


CD  « 


ir  c  co 
CO  03  __ 

o  E  — 


W  1-  . 

e  ro  a 

0)  Q  fl) 
re  T>  2 

JS  a  55 

«°;i 

£  CD  TO 

!!5» 

TO  >  CO 
Q)  S  C 
CL  CO  O 

Q-  E  O 
®  0)  < 


TO 


o  ?:  k-  in 

O  ~  —  O  qj 

C-  £  0)  c  p 

O  O  8  c 

fa  CD  CD  —  TO 


j  o  £  LU  E  Q. 

Salt 


w  TO  CD  ^ 
TO  £  TO  C 
C  r-  9?  TO 


>.  TO  ^  -C 
=  O)  >  TO 
CO  ZS  >  TO 


TO  O  »_  4=  TO  ~ 

EfosJii 

TO  CL  ^"D  C  E 

°-  *S  O)  0  ?  TO 

.S  £  s  £  E  S’ 

TO  1  CD  C 
d?  D  -t  ;  CO  CO 
1 — '  o  CO  TO  c 
=  ^T3  CD  t 

S  ®  S'  ®  .«  re 
i?  E  ^  rot.  uj 

-  s  «.|  a.g 
o.  a.  w.iii-- 
4  -a  ra  -53  -g  -o 

gll-aSg 

1  m  9  k-  TO 

8.«^S 

81 J 

C  P  O  "O  "O  TO 

°  S  -c  §  5 

TO  TD  CL  O  TO  "TO 

l^tQG 

00  co  =  o  l:  i5 

WT331  CO  c 

-1  ?|I-- 

Sssf=! 

to  n  *■  to  51 

SZ  U  CO  TO  >  >, 

~  SI  c  E  ~  TO 

4  §’'8’?  E~ 

e13S*« 


g  g  TO  -Q 

®.ggs 

5Slf 

I—  TO  O  .£ 


C  CD  .TO  co 

Igr  S-6 

<  TOO  P  £ 


~  CO 
'  TO  TO  >■ 

»  s  ° 

Jif 

■  T  2.  TO 

-1-  U  P 

■  c  I 

CO  -  CD 


:  TO  v  . 

?  E  ^  TO 

i  CD  W) 

3  ±S  CD  (D 
‘  TO  O  (o 
-  CD  U  TO 

'  £  TO  £ 

:  r-  CL  o 


.o  c  to'  c 

TO  TO  CL  _c 

id  E  E 

"q_  13  TO  > 
^-JZ  X  t-, 

§8|1 
“  0,r  §  = 
££ 
*-  CO  CD 
TO  "E  <D  -Q 
-P  TO  .C  -q 

-  TO  O 

c  f/)  co  > 
E  C  o  TO 

CD  CD  •*-  C 

CO  ^  CD  TO 

TO  £  Jo  T3 

sici 

E  TO  “ 


CD  O 


s  >  b 


co  X3 
re 


aO  3  5 

o  o  re  2 

a"*? 

g-~  c  § 
I  “  B  « 

X  TO  3 
TO  E  TO 
^  TO  C/j 
-  -C  0 


to£  s  to< §  %  «r«: 

0  CD  _>>  (0  TO  -C  --m. 
,  TO  CD  S  $ 


1  t  0  p 
Q)  to  0 
S’  TO  O 

C  CO  TO 
TO  ^  Q 
P  2  TO 


_  TO  0  co 
°  TO-  >,"£> 

0  -Q  z:  TO 

0  TO  c  T3 

TO  «0  0  C  ■ 

TO  0  t  TO  (o 

-TO  JD  TO  fo  .ts 

T3  _  U  O 

_  P  CO  CO 

?3oS£ 


?1I«S 

S  "s^S 

S}!l  ? 
TO  O  X  TO-  C 
D  *-  0  P  <2 
C  TO  O  --  c 
TO  -P  C  .  -  0 
E  TT  E  to  P 

E  TO  TO  ^  f75 

8°.^  s  a 

«EE?S 


C  JO  CD  C 
O  ^  5  to 

•■=  -o  E  .  E 

5  TO  O  -o  TO 
-TO  TO  x:  0  CO 
TO  0  I—  "O  TO 
(fl  >.h  >C  c 
TO  TO  0  CO 

I  l^i  i  I 

~  To  -Q  O  O 

00  C  O  =3 

c  c  co  0  0  co 

Ull&o 

§  £  Q  2?  re  2 

!  °  g  5  f  C 

S’SeS'Is 

|1|I!2d 

muu 

o  i  i'll  2  i 

(O  CO  0  c  -P  *-  *- 
TO  >>fa  -  CO  TO  < 

fS  ~  TO  m  *=  -=  TO 

f  g-S-S  8  2 1 

E  -i  -o  §>  a  “  2 

8  g-S5ess 

^  «  c  £  §  2  o 

*-  LL)  0  03  0  •*- 

■S  ^  -O  r-  TO  (T)  x 
TO  IS  —  fZ  c  _  CD 
■£  E  P  0  2  CO  C 
0  -o  o  E  E  TO  O 
>  0  Q  0  ^  o  u 

TO  _c  CO  U  LL  0 

—  -  TO  TO  3  .  £ 

S  .E  S2  2  1/5  “  ~ 
<D  -O  ^  E  8  3  ~ 
5Si„-»S 

c  c  g  -  £  o 

CL  (-  T3  0  D  Q. 


■o  —  s  E 

C  C  ■  £ 

m.Q 
CL  TO  fa 

fl  si 

TO  co  CO  £ 

i:  con  U 


^  of  S 

*-  T3  ^  *- 
■tr  TO  03  O 

o  (O  c  c 

c  fS  b  io 

O  -°  >r  TO 

I  8 

1  s  8  = 

E^m 
“  =  o>“ 

2  1 
3  $  F  to 
LL  O  TO  CO 
=  -Z  -o  TO 

re'S^S 

2  E  5  c 

S  CO  CO  TO 
CO  CO  -Q  _J 

PSB 


-  CO  J  TO 
)  To  TO 
-On  □ 
:  co  to  ^ 


L-B-8 


L-B-9 


L-B-10 


L-B-ll 


L-B-12 


L-B-13 


L-B-14 


L-B-15 


L-B-16 


c 

0 


u 

3 

■o 

o 

u 


ai  rH  xj  at  e 

.c  «tj  c  c  o 

p  u  o  p 

•H  -op 

c  ' 

O  -H  -H  0)  w 

Ui  3  P  *o 

AJ  o  o  c 


x  a)  o> 

u  P  u  • 
o  tj  o  ^ 
3  C  E  D 


o^c# 

a>  5  > 

TJ  WJ  R  O 


2^  g 

P  flJ  5 
>,  o  a-C  < 

c  H  ^  U1  > 

3  <d  r  OJ  -H 

+J  V)  o 

l,  o  2  <d  id 
o  a  jj  w  z 

Q-P  0'[? 

a  p  m  >  o) 

O  Q.  C  E 

^  a)  o 

«  E  w  <" 

r;  w.  0)  ?  n 


Ew;  ^2 

O  *.  ,  jj  ‘H 

o  ®  o  ®  >  t! 

h-i 

3  ;>  S’  a  O’ 

cS3?*- 

oo««o* 

O’  +J  ~ 

ai  ,«  *  °  .h  j. 


O  •“*  P  w  OJ  "2 

■H  H  «  C  5 

2  0)  P 

a)  •*  ,2 

p  t>  •  a  ?!  H 

<3  C  P  P  id 

•*-J  (TJ  ft3  <1>  •*J  O 

W  4->  Li  -H 

JC  -H  (0  P  P 

0)  tfl  13  -M  -H 

jC  -h  <d  a)  -h  e 

H  fr.  £  3  3  O 


T5  E-*  P 


O' 


3&  -  s 

Cl  (U  r 

SgS* 

2  a* 


u  0)  -< 

S*  o  - 


o  -H  o  w 

J'H  C 
V)  p  0) 

E  >i  id  p 

^  H  U  (D 
OJ  OJ  -H  Li 

p  w  h  a 
o  a  b 
c  m  a  o 

HUUU 


c 

V-i 

(U 

u 

c 

o 

u 


o 

w 

id 

0) 

p 

id 

c 

id 

E 

O 

3 

P 


U 

0) 

> 

o 

u 


w 

p 

c 


o 

u 


u 

o 

o 


b’Ti 
0)  c 

a  id 


O  0J  P  •  O  C  H  0)  H 

P£  C  Ul-HH  «J£  in 

4->  0)  O'—*  ’Hp  Jl 

u  b  c  p  o  p 

0)  u,  B  -H  d  ■  O  c  k  • 

XJmOJ-iaWwOJ  T3 

u^uid  *h  >  c  « 

oP  <u  0)  W  O  -H  .2  4-> 

_  ii  O  -<=  5  >>4->  O'  -H 
■  Ifl  c  H I  >'-<-l 


tf)  0)  H  A3 

s  *  M  a» 


>  n  ^  -  -n  u  ITJ  0) 

“*3  CLW  tjip'H  ^ 

aas^lJo«i 

j  oj  id  £  c  u  4) 


o  -) 
3  3 
*>  u 


•HowiuSlmS'S 

W  O  £  A  -H  41  .J 

•  Bcjj-0  rj 

id  c  .a  v) 

6  3  ®  o  "’  ■■ 


5egSSst5“S 

p  a>  p  o  ^idtJS 

5r^-o  cr 


.  V  c 

i  y 
C  P 


E  <m 


-  u  9.  ' 


id  . 


CP  O-H  3  0) 

C  c  0  P  B  P 

•H  o  P  E 

><p  0)  w  w  H 

10  c^x:  3  ^  p 

a  c  T3 

-H  ^  C  P  ^ 
w  £  ,.  -H  O  10 

•p  ^ 

li  TJ  0J  OJ  0) 

C  2  -H  CP  P  T3 

O  **  >  u  0) 

CP  .  O  rd  P  P 

Q)  JT  ^  rH  O 

n  2  tt,  C  c 

O  ..  5  O 


V3  P 
id  p 
a  o 
e  a 
•h  a 


<U  .C'OWuiJo-Hc: 

p  o  ^  f  id  o 't! 

O  3  !!  *  3  *0  £■«  " 

•U  -H  Id  2T  o  aj 

OlS/j^So-H 

H  y  n  S  CP£  B  c 

p  p  m  p  fi  <u  0  tr-H  ^ 

Id.H^^^OjCpuO) 

O'iij-Q  o  ** 
P  OJ  Cn  'U  M  T-,  -P 

.g™,, 

01  m  QJ-O  W£  ^  p 

t10  u  ^  id  a)  0) 

CTJ  n  WH  •  V  C. 

O  41  id  41  P  3  W  3  3 

U  >P  >  OJ  C  UPP 
0)  4J  u  H  £  4J  -H  u  -H  w 
U-HOOJyE+JiOCid 

x:  a  u  epclctoj 

OJUEQJCOidBidP 

2  id  -h  u  o  u  a-H  6  its 


p^p^idtn  - p 

vj  id  id  id  4i  u  o 

OJ  u  u  (I)  i/i  w 

u  -H  0»-H  -H  O  w  P 

o  P  C  P  -H  c 

P  -H  -H  -H  <u  p  0) 
.50 


Xi  s  c  n 

I  u  0  U  0)  2.U 
Si  CP  M 


O  c  c 

‘hO§ 


O  O'  ®  -H 
(/)  p  p 
<  „  id 


OJ  5  OJ  E  ■ 

*  n  et,  S  - 


1  o  u 

P  4J  rl  C  2  "3 
^  w  Id  CP^  £  W 


w  ,1  r-{  U_l  ^ 

Som-H  «00!» 


p  4>  ”  -n  O'  Id 

T1  p  P  4)  I) 

®  5  S  3  o  2 

I 

P  o  u  *  £ 


)  p  m  «jp 

P  «o  s  >  s. 

p  5  h  w  p  e 

•H  P  «  a  e 
3  M  a  o 
0J  C  ^  U 
OJ  o  <M  o  0  >, 

lS°g*si 

u  o)  2  oj  e 


O  ^  ■»  I 

:  P,  oi  3 


E  ,,  <u  C 

S  u  H  2  2  O' 
-1  “■  ^|2 
^  . g °° 

0J  Id  T3  o 

0J  P  -r^  C  4J 

>  cp  c  o  id 

O  -H  C-l  -H  •— (  P 
r  o  e  p-h 
c  p  O  0J  p 

id  jC  -h  c  p  qj 

O  <H  O  B  c 

W  3  Id  U  'H  01 

<  6  U  0J  P  -Q 


pTJt!  i 


>,c  S 


E  Id  E 

its  U  s 
p  o>  id 
•o  tj  a 


P  4J  - 

!§ 

B  o 


”>•0 


5"5!o)3o^'§iJ 
■§’o“;|JVi±JUp£ 
•H  <"  «  S  TJ  3  u 

pwa>Djul2^j 
®  .  a  »  o  ® 

5UK  Jj« 

c«»|»"5« j 

O  41  .  j  ■?  £  O  £  -O 


p^c|3®S3 

|5--"g5s-" 

Li  C  rn  C  -H  -H  'O 

fHOpOjjU-i^QJ 

r*  id  a>  2  ®  3  3 

2  i-i  7;  P  jj  , .  'O  id 

Ol40D°-HCCU 

So  J  .»  ®  «  „ 

^  4-J  'O  p  p  U  D^X3 

QJ  njjidrtj^co 

P  UJ  4->  Mp^n  2  -H  -r-» 

P  c  -H  -H  -H  ap 
Id  p  a>  P  E  U1  Qj 
<4-i-i  id  P  id  h  -h  £ 
O  aPPP  WP'rHp 


HI 


L-B-17 


H-D  Ifl  C 

It)  C  0)  o 

O  id  P  -P 


-gSB 

<D  2  V)  O 


o 

■H  P  W 
0)  03 


n  tl  ^  V 

n  «J  5  ^ 

P.  P  O  03 

^  P  C  g 
,  U  *  c 

^  u  o 


O  id 


O  P 


>  T3  E 
0)  G  (/)  , 
^  (T3  W  ., 


T3 


H  >,0)  O 
Id  P  XJ  4-> 
a  id 

3  s  *  s  • 
del 

e  c  m  “ 


p  p  a"0 

•h-h3o- 
3  >  W  'H  J 


C  3  > 


a  c  u 
>  o  d) 

rH  P  O 

W  X  P  • 

!  a;  w 

•  TJ  T3  d) 
’  <d  <d  <d  -p 

'  n  c.  3  p 

p  H  o  p 


'  TJ 


03  .C 


id  nj  E  C 

-c  x: 

P  <u  Ul  7 

'“'</)  P 

fO  T3  d)  o  , 

o  a)  _a  p  1 

-P  C  4J  03  ' 

P  P  p 

-HO)  a) 

p  o  p  a 

U  c  o  o  I 

° 

■5°»nS 


ii§- 


gs§5 

a«  c  2 

2  n  ®  u 


o  >,  5 

*J  «  3 
a  E  0 


a)  p  ai 

p  <u  x»  c 

<d  O'  -h 

’  P  C  rH 

,  a)  (0  h  tj 

CT'T3  -P  a) 
d)  3  W 


-  x:  TJ 

•  C  I/)  03 

o>  d)  p 

•  w  a)  Q) 

d>  V)  P  J3 
•—  d)  id 
■ — *30 


ap  id  w 

a  a -a 

D  l/l-H  d) 
W  T3  O  d) 


OP  E  <0 


:  x,  +3  w  r-i  ^  • 

c,  (d  P  X>  3 


O  c  Ed) 

d)  O  rH 

d)  E  -H  Q)  XJ 

P  C  E  Ifl  id 

<d  p  o  p  <h 

P  d>  C  d>  -P 

u>  >  o  >  id 

d)  O  O  T3  > 

p  O'  d)  id  <d 


U)  V) 

c  d) 

COT) 


.  d)  'J 


<d 


E  p  p  a 
O  (d  O  E 
c/3  3  **H  -H 


C  T3  T3 

•H  C  C 

id  o  id 

E  U  rH 


P  d)  c 

>  d)  rH 

P  -rH  e  <d 

o  w  <d  o 

d)  w  O'-h 
P  di  idP 
O  O  C  -P 

p  x  <d  p 
a  d)  e  u 


PEP 
COG) 
(DPP 
E  *HH  Id 
0)  , 

O'  P 

<d  0) 

C  P  _ 

nj  k)  o 

E  5 


O'  rH  c  p 

c  (d  o  o 

■P  a-rH  <W  • 
P  -H  p  W 

3  d)  U  P  rH  (d 

p-hxh  a) 

rH  C  -H  ( t3  P 
-rH  p  Eh  U 

pep 

..  a  >-£ 


C  p  p 

.j  o  w 

rtj  o  o 

M  P  u 


3  (U  d  E  ^ 

•C  o  P  V) 

P  w  o  c  1,3 
'TJ  ^ 

**  0)  rH 

v.  j-  O'  a  'j 

£  c  «  ft 
7]  °  p  x:  y 
clou 

.  “  P  n  rj  P 

;  2  3  “  M  u 

p  T3  a  u 

iWlf-OJP- 

T3  £  >  5  5 
0)  M  d)  O  .t! 
T3  P 


(/) 


O'  - 


:  d>  .  P  d)  o 

P  p  P  -H 

id  c  t/i  P  p 

>,»  5  2.  a 

i  p  n_i  a 

I  H  -H  V  -rH 

1  P  C  s  In  73 

I  P  0>^  o 

<  i  -h  2  ^  e 


c/)  p  o 

2  O  X 

Ik  id  d) 


8^5  8" 

2  p  id  t3 
5  TJ  P  c 

^  H  Ifl  O  Id 
O  P  -H  p 
I)  O  TJ  d) 

u  w  o 

P  T3  d)  C 
C  d)  -H  id 
d)  MXPD 
E  E  i/>  -h  P 

P  d)  P  rH  p 
(d  P  d)  -H  4J 
d)  (/)  P  O  W 
p  >.  id  fd  -h 

P  U)  3  <w  T3 


T)  Ciw  J)  Pd  (fl 

d)  -H  o  P  <D  C  d)  r 

P  ^  ^  p  fd  -h  -i 

C  >iCd  id  pi 

-H  P  O  ^  3  c  -H  J 

p  '7l  T!  p  ...  o  >  1 

C  rH  -P  O  U'-H  -H  1 
o  -h  «  £  C  y,  p 

u  -Q  C  yj  -H  y,  (-) 

-HO1  P  ,H  (d 

!  W  ®!  B 


d)-rj  w 


V  UI  ” 

X  c  o 


^■r, 

^  P  '  .w 
I)  p  ii_i  p  c 

h  «d  >  o  ^  0 

j  4J  -P  -H 

:  p  ^  u  c  2.  r 
u  (d  v  c  o  01 1 

5^  g-SaHT 

J  7  5  d)  p  ^ 

Id  -H  Jj  0)  E 

3  0  3 


P  d)^. 
O  .C  'O 
E  P  ^  ' 


m  H  a 

'*  +J  d)  B 

-  -.15-5  u 

»  H  r|  ^  T!  O 
3  U  O  6  c 

;5egS|: 

D  a  .  T!  »  S 


U  -P  11  2  T3 

d)  'p  ^  c  , 

4j  -P  O  ro 

(d  T3  -P 
■*  o  **  O  _ 

<ii  e  3  w 

2  „S^  «• 


id  "O  co  i 
P  d)  2  j 
O'  'O  Ch  I 


if)  P  r 
p  O  1 

iC  s . 


■  S°S  c  S 

>  ?!  -p  -s  -H  >  « 


«3k‘ 

P  O  H 
>i<n 


E  -O 

id  c  . 

X  Id 


p  p  : 
o  o 

Oh  a  ' 


I 

d'Opr 

h  d)  c  : 

i  p  -  <d  < 

)P  >iE  I 

•P  rH  4-> 

o  e  a  id  i 

u  S  a  <d  i 

H  d)  P  P  J 

c  a  in  p  4 


d)  CO  T3  73  O' 

p  S  c  d)  c 
id  a  id  p  -p 
•o  OP 
O  n  P  d)  P 


id  i 


O  d)  ^  Id  <4H 

P  I  Id 

E  o  d)  w 

^  R  p  p  c 

•P  d)  M  . 

p  ^  p  (/)  a 

5  o 


>-  2  5  s  > 

p  P  3  (U 


iH'O. 


2  a  a  a 

71  x!  -a  u  P 

IV  0)  o 
4J  d)  JC  X  -P 

C  c  U)  P  P 

m  POP- 

£  ^  d)  3  W  V) 

<jj  d)  ^  -H  a' 

O'  P 

id  id 

c  3 


a 


id 


a 


id  ; 


a  y 

3li 


0)  E  p  S  id  d) 

•H  d)  2  ap 

rH  d)  tj  2  -p  Id 

m  u  2. 

xi  p  u)  ^  -p  b1 

PC  C  d) 

o)  p  o  di  Pd 


id  >iP-  TJ  o 


:  d)  O'  O 
P  C  P 
id  <D 


P  ^  p  id  d) 
id  -c  ax:  o 
5„OU 
H  "  P  P  * 

°  gp  S™ 

c  U  U  o, 

-p  -p  id  5 


d)  <D  rH 

TJP  Id 

id  in  c 

>  «  £  « 

“  *p  «  S  ? 

a**H  w 


U  C  JiJ'O-M 

id  3  % 

x:  ®  o  w 

P  h  p  id 

p  7h 

h  5  id  0)  x 

Id  a  o  o 

o  d)  id  p 

•P  'O  P  u) 

p  p  p 

•p  id  p  i)  t/j 
p  o  c  P  0) 

O  P  d)  c  -H 

P  E  -P  P 
d)  d)  -p 

d)  X  O'  rH  > 

p  o  id  <d  -p 

d)  d)  C  P  P 
CC  ID  P  O 

2  o  e  a  <d 


ro| 


L-B-18 


P  P  0J 
tfl  «J  X 
tfl  <0 
to  p 


<u  p 
0 

oi-o  at 
U  P 
C  u  3 

•H  c 


£  p  p 


o  p  E 

O  d) 
c  Li 


10  >i*H  XJ 
■o  C  oh 
C  AJ  o 


O  P  •— * 
P  O  <0 
C  P 


astfts 


to  • 
p  to  c 

w  <0  O  a) 
0)  £  -H  -o 
P  «  3 

O  w  2  n 

Wg  u  g 

a)  c  -h 


5  e  -  s 

K 


g  <u  “-d””.- 

Q)  u.  a)  n 


2  -H  -H  “ 

p  p  . 
H  U 


Sg- 


p  p 

-CP 
(A  <U 

p  e  — 


,  «  5  -H 

orj  -9 
.>2 
to  ”  •c 
OJ  P  P 
p  w  U  pH  > 
U  3  3  <0  ‘J 

<o  £  to  o'* 

O  3  111  Jj  1 
O  0)  *H  1 
o  w  H  p  '■ 

-•H  P  U  * 

o  -h  : 
3  TJ  {fl  .5  * 

«S-Ci 

0  ®  ^  .2-  i 

c  <u  <cj  •£  i 
o  tj  sz  g  i 

-H  p  H 
P  ^  «  I 


h  Q>  qj 
p  •  -c  o) 
3  tj  p  c 


<a  0  -i 


P  o  *3 
0)  •“  C 

p  o  a) 
a)  -h  p 
QJ  >  P  AJ 
x:  <J3  ns  p 
H  p  p  w 


*W  r-4  <4-1  >,  (fl  >,  tfl  -^HprH 

O  3  O  P  h  «j  c  «j  o  «J 
O  tO  P  0)  AJ  U  C  U 

c  io  -o  <  «J  p  H  -H  *H 

o-o  p  oi  qj  aj  a  p  ^_p 

•H  01  10  TJ  C  H  ^H 

10  p  0)  3  *  o  NP  r  ^ 

3p^C-pPPPU.5u 
-co^aipo  ai  £ 
u  a°xj  ^p-h  >  o 


c  tfl  ' 


.00  J 


..  C  *?.H  ^  C  0)  p  n  O' 

r3p'0n<l,'0aAJUC 

OtO)  °  w  Cl  c  -<H 

**  c  ?P  °  p  p  <u  a>T3  P 

(^^o'OS'CJPXI.HCrtJ 

O  .2  OfiS  .  OPWflH 


.  p 


—  >1  a 

C  C  (0  n  .'I  H  in  ^ 

O  OJ  ^  c_,  ®  O  Qj 
■h£  5  ^POJ  cue 

<P  ffl  ?HP  fl  ij  -H 

f  ■’S^o  OW 

ZL,  E  O'  CT>  < — *  £  -H 


3  5 


to  <u  o  aj 

•H  CP  0) 
TJ  C  *P 


O  C  AJ 

O  -H  AJ  O 

,  p  CP  P 

c  o  <u  <u 

oj  p  e  m  p 

a)  to  o  in 


flp^-CpXiajo 
•*  -  •  •  P  <D 


to 


•ho  ,  P  s,ld  «  _ 

to  o  4J  qj  p  «h  >,tj 

>i  Wp  cd  -H  (0  <u  ,  ^ 

^  C’^PinP^  E  P  'J  Tl 

A  p  w  «j  i  j  «  2  y 

C  QJ  £  ^  p  OJ  P  £  £ 

«£0-D^-l  O'  “  ,2  °- 

_  -U  0  0>  XI.  c  2  1/1 

•Gtj  jJw«<o«J.p:” 
n>  n  tfl  in  n,  r-  m  V.  o  ”  Tj 


(fl  flj  X  0)  P  o 


<u 


P  -H  r 


AJ  u 


0)  ■ 


’•s  a 
r5  i 


p  xj  o  a>  p  . 

<u  rH  x:  o 

U  -H  TJ  P  P 

3  a)  to 

OJ  P  B  -H 

p  u  p  o  x; 

<u  -h  o  P 

3  x:  ap  to 


C  P  3  -H 
(0  A3  O  O' 

H  X  £  1) 

ap  to  a 


u  p  >,  p  o  to  - 

fl  P  (fl  P  »  P  -Hp  p 
ni  -HXPPflCPflCfl 

>p  top  aj-H  op -hp 

-H  fl  3  >iX  P  -H  X  -H 
POJPtn  P  to  X  P  X 
U  CT>  A3  (U  O  -H  -H  A3  -H  A3 
flflOP'03XX3X 


P  X3  C  O'  OJ 
fl  fl)  -H  C  X 
SZ  P  HP 
P  U  fl,  P 
flj  (A  C 
PP  ^  111  fl 
fl  O  C  X 
p  p  p 

h  aw  O' 

X3  A3  C  p 

A3  to  0J  H  y)  . 

x:  H  P  XJ  OP 
A3  H  O  A3 
P  T3  >  P 
«J  C  OJ  0  O  H 

u  fl  5!  p  -H  X 

■H  p  fl,  aB  A3 

^  x:  o  x: 

•r*  to  p  £  c 

p  oj  -Q  o  p 

u  p  u  A3 

o  ■£  oj  o 

-  o>p  -h 
<H  3  OJ  L|  p 

O  to  O  ^  3  z 

-H  -C  ‘H  3  p 

«x:*,-‘  o  u 


U  _c  T3  O 
•  5  G  x: 
OJ  tO  to 


p^  II)  ° 

c  H  o  p  9  jS 

OJ  OJ  w  ^ 

g  .  <u  5  V  § 

in  O  §  to  o 
£  o  c  u  *J  a 

sSSi3. 
r  2,525 

OJ  P  04  to 
u  OJ  O'  0) 
flj  'O  OJ  X3  C  T3 
p  x:  C  -H  -H 
OJ  O  p  A3  -P  to 

P  to  c 

A3  c  n  0J  O  -H 
-H  °  P  O 
0J  AJ  ^  A3  P  to 
P  P  >  A3 
0)  C  OJ  -H  X3  OJ 

x:  o  3  p  c  p 

H  u  T3  a  A3  A3 


OJ  P  O'  >1 
X  fl  CP 
P  P  3  P 
•HOC 

e  -Q  >1  oj 

o  AJ  P 

p  x:  oj  to 

<4-t  X3  -H 
3  to 
10  'j  p  c 
«  «J  u  o 
*  U  X  u 
-H  QJ  c 


a  p  to 

to  B  AJ 
E  -H  3 
w  p 

o.  ®  >1 

JS  S-XJ  O' 
P  2  P  0) 

a  o  p 

E  AJ 

O  to  D  P 
^  j  13  p 
■«  »  =  “ 
n 

Sg-s, 

**/ 


.t:  o  to  c  <u 

C  o  O  P 
nX-H  fl 

to'  o  o  p  > 


AJ 


QJ 


ai  w  p  >,oi  to 

P-HQIHXC 

A3  x:  p  p  o 

p  p  p  A3  -H 

to  to  O  O'  fl,  p 

O  0)  ^  -H 

O'  P  P  -r^  *o 


Ul  M  n 

a)  p  oj  -5 

>i3  AJX  2 
P  P  u  P  QJ  c 

AJ-H  P 
XJ  >  p  =  A3  'J 
0,  H  flip  fl 
c  0)  p  X  to  U 
•HX  U  fl  71 
AJ  p  P  P  ; tj 
OJ  ""  !S  3-i 

5°^--25u 

^flCO  QJ 
_  r  1J'>  <13 
5  “o  “  3  i 

«.^2Sg£ 
§  5  c  »  »  a 

^  P  H  3  p  p 
s  A3  X)  O  p 
^  ^  ^  XJ 
QJ 


■C  o>  -- 
X5  O'  ? 
.  p  3  G 
;  A3  p  -H  . . 


0)  P 
3  a 
& 


OJ  -H  P  •  P 

'U  A3  P  A3 

0)  XJ  <U  P 

P  p  C  X3  tO 

X  3  E 

C  OJ  O  H  C 

O  P  P  P  O 


1  -M  p 
Ri  O  tO  flj 

sip 


g  oj^-h 

ftjisjj 

O*  AJ  xz  ^ 

c  4J  ^  ^  a, 
AJ  C  H  •? 
E  O  ■£  W  ^ 
O  5  QJ 
T3 

QJ  ^  CO  -H 


"  S  .2  ,  o  mi 

10  o  to  AJ  p 


"'out!®” 

SS5-S-SSS 

3  ^  P  0)  a, 

U  n  O  E  n 
to  c  J-t  to  ^ 

•H  c  O  *H  . 

TJ  -H  fl  -«  C  ^ 

P  _  A3  ZZ 
Oil"  ?J=  S  . 

^  ■a  „  .5  o  3  ^ 

„  c  T3  O'  C  <0  5 
CO  A3  c  fl  5  0)  o 
H  fl  C  -H 
J  P  A3  O'  P  QJ 
0>  P  E  C  AJX 
C  tfl  QJ  -H  XJ  P 
QJ  tO  C  TJ  C 
tfl  P  QJ  fl  C  D  P 
2  O  P  P  -H  o  o 
U,  p  P  P  P  P  <H 


p  C  AJ  -H 

5  S  •§  5  2 

“  .2  3  “  ^ 

•P  °  ^  0 

o  3  ■* 
eiioJJ 

a^  p  H 

P  H  P 

AJ  P  OJ  -H 

P  to  n  P 

P  C  H  °  -H 

O  •“<  to 
•H  to  C 
CP-OP  o 

oj  aj  p  p  a 
>  p  3  O'  to 

P  QJ  o  p  QJ 

U  p  3  p  p 


AJ 

•  c 
>•  o 

T3  -H 
P  +j 
A3  O 

a  c 
o  3 

QJ  <4-4 


>.  3 
QJ  O 
P  U 


<4-4  (0 
-H  X3 
c 

QJ  AJ 


0  OP  A3  P  AJ  P 

J  U  *H  p 

n  XJ  o  -H  3  3  T3 
3  Q>  p  P  p  p 

5  tO  h^h  D 

:  AJ  P  u  p  3  O 

a  c  o  o  o  u 

J  to  E  <M  >  , n 

]  QJ  OJ  O  CO  P  ^ 

J  U  0^  2  -h  f) 

i-H  S-H 

"*  P  C  C  Jj 

j  U  2  n  P  P  C) 

,  A  E  O  fl  c  AJ  I 

^p^ooipi 
a  £  aj  p  p  a.. 


: « g w ; 

fl)  to  O'  \ 


!  o  u  u 
;  <4-«  3  Q) 
X3  P 
;  P  OJ 


0  p  >,  O' 

jiCPc 
1  S  QJ  QJ  O 
X!  P  P  p 
I  fl  o  01  P 

3  a£  m 

"pC 


ax)  p 

3  O  A3 
O  E  U 
P  -H 
O'  5  P 
P  O  -H 
3  P  P 


a 


A3 


C  O'  OJ  OJ  T3 


U  J 


0) 


•H  QJ  TJ  O 
P  >  OJ 
Al-H  UP 
CP-H  fl 
O'  U  P  P 
-H  QJ  U  -H 
to  P  AJ  P 
QJ  QJ  P  AJ 

-o  to  ap 


a  to  ra 

0)  P 

p  u  o 
3  -h  a 

o  P  P 
u  o 

Q)  AJ  U 


CO 

■O 

a 

A3 

p 


Q)  QJ  T3  QJ 
P  C  QJ  P 
01  O  tfl  A3 
3  -H  p 
>  CO 


CO 


QJ 

«3«? 


A3  tO  ■ 
P  O 

to  a  c 


U  Q)  -H 
A3  p  p  o 
P  to  P 


cp-op 

A3  P  (J 

u  s  32: 
§  So  9 

_  P  c  - 
5  U  o  P 
2  AJ  O'  U 

■; ,  p  qj  < 
p  a  p 


QJ  P  QJ  P 
P  QJ  X  AJ 
P  T3  O  P 
CEP 

■c  3  «  m 


•?5 

S&-2S. 

H  C  o 


a ' 


E  P 


P  P 
A3  CL 


U  ^  P  O' 
P  -H  E"  0) 
X  p  >,  P 
•H  -H  p 
W  P  U  •  >i 

U  -H  P  P 

_  P  A3  P 

P  P  -t  'H 

Ti  AJ  X3  AJ  O 
C  C  0)  U 
3  O'  P  H  XJ 
XJ-HTJP  P 
tO  C  -H  fl 

QJ  3  P  O 
<  TJ  P  U  CO 


3  .  XJ 

O  u  —  c 
to  H  Q)  3 
>  to 

qj  H  3  S 

p  -H  p 

4J  tO  -H 

w  C  p 
to  AJ  O 
•h  in  h  x 

c  ^ 

P  03  3 
u  -H  C  AJ 
<  P  AJ 
A3  O' 

(0  p  to  c 

qj  QJ  OJ-H 

u  CL  3  -X 
•H  O  H  A 
p  aj  e 

c<  QJ 


QJ  ’ 


O'  o 
0) 

p  to 


QJ  E  -C 

p  -H  c  P 

o  5  o 
u.  P  to 

P-H  AJ 

C  ^  >  p 


*0  p  p 

2  C  n>  C 

10  3  P  n  «3 

■H  l  U 

xj  >1  <  a,  -h 

0)  P  «w 


\  *  t; 

!  p  p 
'  a  to 

QJ  QJ 


a  to 
a-  : 

AJ  Q)  ' 


4  <  AJ  QJ  C  > 
)  CL  P  P  A3  AJ 
.  W  10  PSP 


tOCPQJOQJXJP 
A3-H  X  10-Hp  C  (0 
O'  QJ  H  p  aj  O 
l/l  to  "H  P  *Q  _  E 
c  rH  C4  H  3  XJ  -C 


O  AJ  ^ 

■h  u  5 

P  H  0  X 

A3  E  *' 

P  QJ  C  . 

QJ  P  A3  W  W  P 

a  u  p  oj  ‘H 

0  »  c  iid 

*4-1  AJ  ‘H  QJ 

P  O  «3  P 

P  C 


a  c  W  . 


x  a  p 
g,  to  QJ 
u  n 


QJ 


C  c  • 


W  E  AJ 
E  P  -H 
tfl  P  u  * 

H  •  fl  J,  >, 

c  p  a  oj  p 

fl  U  QJ  P  'H 

p  <  a  !  -h 
u  o  aj 
qj  p  .  u  ? 
e  qj  r  & 

P  n  CO 
c  A3  ft  QJ  p 
o!  S  -  -H 

•H  ij  AJ  fl 
p  C  3  rH 
A3  A3  £  2.  C 


H  n  n  WJ  "  OJ  O 

o  °  °  S 2  d  0 

P  P  n  U  <3  n 

A3  U  u  -H  3  m  « 
<H  U  3  ,H  "  W  1 

■2  2  5 « ■§  ?  5  f  i 
£  o-«  «?  i 

QJ  fl  -H  E  0) 

p  Tj  -c  • 
t  tl  p 


0)  r 


P  O  ' 
•H  <u  r 
A3 


CO  P 


°  t.  i)  P  n  E  II  P  P 


n  ■L*  O'  P 

°pp  -g «h -v  qj. 

A  H  QJ  O  C  X 

P  -n  1  jj  Op 
u  c  O  0)  O'  o 
=j  AJ  X3  o  p  o  Jj 

Jua5o?. 

P  pr,  O  O  C  n,  (fl 

m  y  i  .  JJ  fl)  'H 


Sg.g3>,0r 


tu  -h 


a  ^.p  ■* 

» x?S  i 


4  -H  to  «  AJ  iL  H 

>  3  "  «  n  j 


CO 


c  c 

OJ  O' 
E  -H 
(1)  CO 


O'  QJ  P'OlO-G 
C  UTJ  C  c  3 
•h  c  qj  -h  aj  o  qj  : 

P  AJ  P  A3  3  <M  r 
tO  T3  P  P  P  C  -H  4 
P  P  -H  rl  I 


°  0)  p 


-  P  P  ,-H 
C  0)  O  3 
O  P  P  O 
•H  p  (fl 
III  O  P  3 
(0  QJ  QJ 

■h  e  ap 

E  O  O  P 


P  XJ 

a 


E  >1  2  2 
ip 
to  P  E  ^ 

QJ  C  O  <m 

P  AJ  o  o 

a  u 


QJ  P 
P  3 
P  P 


P  OJ 
a-H 

E  a 

3  3 
to  o 
QJ  u 
bi  o 


tO  QJ  *H  p  tO  tO 
P  P  O  tO  P  QJ 
C  AJ  OJ  -H  U 
QJ  P  XJ  P  -H 
E  tO  P  P 
OJ  AJ  Q>  P  U 
P  tO  O  P  QJ  A3 
•H  fl  CD  P  T3  P 

&C  CL 
-H  QJ  P  3 

Q>  *H  p  O 

P  QJ  Eh  "2 

5  tO  T3  CO 
_u  Q)  Q)  Q) 

O  CO  •  ^  P  bt 

<  A3  H  O  U  O 

3  AJ  QJ  Ct, 

Sh°°s  . 

QJ  ^  O  ® 
ar  ^  «  0 

W  P  P  =  P  ^ 
XJ  ,,  _  QJ  <M 

S“lss° 

S'®  3  2 -  2 
5  «  »  S  5  S 

r  P  P  .  ,h  QJ 

-  s;®£ 


c  = 


<p 


a,  g 


r  „  u  u 

p  o  3  n 
-H-  O 
m  °  c 

®  25  ® 

H  C 

P  CO  3  o 

U  -  CP 
3  C  CO  qj 

E  O  QJ  L 
CO  O'  P  o 
A3  QJ  AJ 
C  P  P  C 

ho  id-h 


^  O  *J  4J  JJ 

5  -  -  m  c 

£-°-  5 

O  P  u  P  ^ 
-paaiflfl 

£ao^s 

p  p  p  Q 

•>  P  Q)  A3 


£  • 


><  3  P 


CL-O  QJ  0)  >i 
E  QJ  B  ^-t  P 

O  C  QJ  P  P  -H 

U  P  p  p  AJ  P 

OJ  -H  W  -H  O 

P  U  3  OJ  H  p 

tfl  C  O’  P  AJ  P 

3  O  Q>  O  >  3 

E  U  P  &-  AJ  A3 


L-B-19 


•>,  >1  <u 
^  rH  P 

a  £  O 
o»" 


.  > 


-H  ® 

£  c  a) 

'S  0  P 
•H 

'  tj  'O 

TJ  dJ 
^  °  TJ 

®  a* 

S  ®5 

ar  fl 

0%u 

p  3 

>  P  O 
3)  O  O 
3  a  1,3 
o'  E 


>6 


w  *■  o 

H  •  -H 
W  C  TJ  P 
>i  O  H  -H 
H  O'  3  TJ 

o  m  o  c 
S  P  A  o 
tj  o  w  o 


W  a»  -  QJ  3  P  •  4-1 
PXlTJXJQJPQJO 
V)  <U  P  C  O  P 

O  o  ^  £  3  If) 

OpPCa>PPc 
3  -H  (/)  -H  3  o 
p  m  o  P  5  P  -H 

O  U  >.  J-i  p 

,  O  P  Q)  «.  J-t  -h 


>,0J  n  5  ap'  jTJ 

«c®«l/22S 


P  P 

TJ  TJ  P 
P  0 
,  -H  C 


=  j=*£E^.h3 

J  5  w  3  >,j  o  5 

p  .2  o  _  c  2  -h  rj 

m  rH  'O  -H  E  p  X3 

XJ  ®  w  ro 

•*-»  T*  J3  P  5  2  <U 

'HftoTjgpSE 

5  °  ,n  J  C  O  a  O 

-*-1  y  p  o  w 


,  O  O  W 

'  W  ' 

•  P  (TJ 


0)  P 
W  O 
(TJ  P 


I  O  pi 


C  C  S  «  B 

®°  «4J  „ 

IslsSu  * 

0  £  H  b  ^  a-*'* 

S 

-  -* 
,s5»5c 
uJJ 


aj  u 


01  , 


>  ® 
j|ti 

j  •C  Q) 

lag 
1  E  3 


t:  <D  TJ  w  • 

,  P  (U  (TJ  >1  l, 

to  <0  >--C  P  P  «H  £ 

^•H(TJ  PUrtJ^B 
P  U  M  <D  W  p  p  <D 

M  o  ai(  ptj  ai  >-i( 

WWQJTJOTJGP 
0)WH£Ch<l)lTJX 
•2.  (TJTJP-H  a  P  E  0) 


P  >i  >i  III  HI  M 
3TJHTJH  O 
O  (TJ  -H  C  P  P 

x:  qj  p  tj  tj 

O'  P  (TJ  rH  rH 

P  -I  P  -H  « 

O  TJ  C  O  TJ  ^ 

P  P  H  >  -Q 

£  H  H  (0  5 

P  ®  O  XI  'H 
P  >  P  P  -H 

W  TJ  Q,  QJ  TJ 

w  w  >  o  1=  S 

55*-; 

®^  S 5 s| 

g1  o  c  2 1 S 

2^  0,0  0 
P  -9  e  o  0» 

1:  p  ohh  c 

w  a  u  tj  -h 

u  >,  0) 

“  p  HI^H  I 

U  O  +1  g  S  £ 

®  2  5  u  .5  ■“ 

2  “-1 .2  u  u 
5  m  o  ® 
o  in  a  S'  ®  .Si 

o  «*J  ®  3 

xj  x  «  jc  S  w 

>  0)  QJ 

-H  ^  if)  co  p 

p  O'  P 

a  .5  g  ”  q 
n  2  •  8>c" 

*j  "U  o  <4J 
^  <U  «H  0) 

O  CO  P  <H  n) 
aj'HTJflg  • 
X  £  -Q  0)  M  O  +J 

<D  -rl  U  0)  TJ  J( 

JZ  P  TJ  O 
D'O)  otj  in  a 
o  x:  ^  <u  <4H  o  x 


C  TJ  O  <D  0J  P  0) 

O  (UP  U)  3  (fl  3 

„  w  QJ  Q)  TJ 

c  w  qi  x:  '  tr 

O  P  rH  P  >1  cp  u) 

O'  U  p  Jh  p  oj 

u  W  p  .TJ  Ifl  W 

»H  -H  -H  V)  §  w 

OtJhP  6  o  O 

_.  JH  3  p  rH 

12  p  o  o  w  • 

10  C  X  ^  -H  ®  TJ 

C  „,r.  ®  “w.t! 

O  ^  rH  Jh  u  j  H 

i)  jh  -h  O'  •  <h i  n  *2 

0,01  3  o  C  TJ  °  2 

C  5  — H  O  C 

•  H  W  -H  TJ 

x:  w  p  o  w  Xj  ^ 

U1  0)  l(p  WP  r  ^ 
ro  O  O  p  c  §  o 

a  c  a-p  o  o)  „ 

0)  X  Qj  w  -H  .H 

c  »H  Q)  p  -H  u  m  T1 

<0  ®  O  T5  -H  .3  ^ 

^^ooi^rp. 
P  -H  ^H  TJ  -C  P  -H  R 
0)  TJ  W  y, 

O'  O  r> 

0)  c  O  .5  D  H  3^ 
W  l/J  -H  -H  H  Ch^ 
U  o  p  TJ  0  -H  73 
Cp-o  OItj 

2  ®  t;  3  2  ?!  a 


lW^Q)0)-Ht/]O-W 
-  O  ^  X  3  X  u 
TJaoPCtn<u” 

.  X  E  'll  _  n 

3  ®  E  c  ®  ii  S”s 

2  m  ai  a  io  °  .5 
rj  » a  >  „ 

J  Otl-rt  *41  r 

H  u  S  .5  c 


Tl 

to  ^  ^  ^  w 

J3  0  •  TJ  ^  C  W 

H  U)  -H  o  C 

5)  W  •  Jh  3  W  .H  O 

P  >i  <U  O  c  P  H 

<11  o  rl  gjc  O  O  4-1 
^(TJOJO'jiUjU 
TJ  g*P  O  T3  P 

B  (0  H  |/1  p  qj  TJ 

QJ  -H  p  QJ  O  ^  0) 

^  &  a  p  c  u 

0)  0)  0)  H  l/)  5 

XXTJOII/IOOO 

Eh  P  (TJ  £  -H  *0  £  P 


0)  •  -  U)  U1  >. 

P  O'  >i-H  (/)  Vh 

TJ  C  O'  OP 

•HO  rH  (/) 

1/1  M  H  P  P 
o  Vh  O  TJ  o  tj 
OlOICUoC 

w  .c  ,C  -H  .si  -H 

o  O  -Q 

rH  TJ  Q)  TJ  0J 
OI^X'JX 
P  U  ?  P 

■°  «j  S  ^  .2  5 

P  U)  C  O  p 

p  -H  -H  -H  to 

O  P  p  TJ  l/l 

X}  U)  O  -h  TJ  O 

TJ  -H  M  TJ  rH 

XI  O  O  _ 
01  H  01  <u  -9 

c  3  C  0 

0  I  41" 

•H  •  QJ  O 

p  >^x:  ^  p  ? 

u  o>p  ^  to  .g 

m  5  -C  P 

S  O  s  5^  2 

«  S  8  M  X 


w  o  : 


TJ 


m  n  TJ  <U  O 

x?  ^  xj  e  p 

a  tj  w  o  ^ 

QJ  10  -r-i4j  u 

S  ax2 Pm  g 

(TJ  g  O  Tj  0)  -H  ~ 

•H  •(— i  r  >  '2 

-o  5  2, 

JCncon'1' 
«K  "  - 
^  —  ®  o>  +i  r? 

D  0<x  E  -H  XI 

O  C  13  n  -H 

C  H  „  J  O  > 

O  P  S  p  H  £ 

uoJo5  tt 

0)  ^  c  'H  *H  o 

w  >  p  (TJ  o 

•H  c  ®  c  u  TJ 

•H  ^  U)  <U  H  O 

ai  J!  a)  P  p  ^ 

p  w  o  tr-H  a 

(TJ  rH  P  TJ  <U  ^ 

P  rH  w  O  o 

I/)  -H  0)  C  P 

0  M  W  O  E 

0)  -H  -H  o  O  0) 

jc  o  x:  x:  c  p  p 

Eh  p  2  P  -H  P  TJ 


P  0)  P  TJ 
O  C  C  -H  ' 
4h  o  0)  TJ  J 
E  J 
O'  (/)  0)  to  i 
Ch  tJ'S 
-h  tj  a 

.c  >,  c 
o  tr>  tj 

”2.5® 

>H  O 

®  3  C? 

n  O  W 

Op  i) 

O  o  o 

dJ  -3 

«>  C  U  -g 

o°  ®  ° 

W  w  a 
E0«3 

"  TJ  <U 
P  <  '  C 


P  p  'r 
O  .  P  . 

“  p  P  l 

-TH  O  W 
V  -H  C  ( 

>  o  J 

w  S  o., 
?  -C  ■» 
^  a»  w  : 

XI  -h  J 

TJ 

TJ  >,<£  4 


2  P 


■5>o| 

a»o2 
o^o." 
o  2  ® 
CO?” 


® .  s  s. 


:  tj  tj  u 

i  5  3  a 


.  w  , 

®  4J  »)  14  g 

■i  i)  41  o  S 
f®  »*iij 
o  p  v  O  x 

^  p  "2  Tj  ^ 
™  TJ  rt3  p 
P  6  O  ‘H 
</)0  -H  w 

w  o  e  ® 

^  rH  H  O  -C 
Q)  (TJ  C  ^ 
P  W  o 

£  aj  u  n 

tj  tj  E  aj  x: 
rH  rH  O  P 
P  TJ  p 

S8n|o 

g.°0» 

O  »H  p  W 
-H  TJ  (TJ  >H 

w  x:  c  r:  ^ 

g  ?  O  p  TJ 

O  p  p  (TJ 
w  W  TJ  C 
■  H  p  C  QJ  rH 
TJ  O  P  E  rH 
P  QJ  P  P 
POP  O'  p 
O  TJ  C  P 


rH 


QJ  C  QJ  M  O  UJ 

£>  H  P  TJ  W  2 

o  c  a 

_  C  O  O' 


2  rH  TJ  O'  “ 

'  *  n  c  t 

o  c;  -H  , 


(0 


a  . 


„  p  e  H  .  , 

ajg  s  s  §  i 

.5  fi  p  « ' 


5  5  v.,2  o  g-'J 


d  a  Q)  tn  o  n 

O  E  p  £  O'^ 
a  o  o)  7.  a)  ^ 


„a3Sg 
3  3  °5  o 
5^9 


2  w 


p  m  qi  2 
w  H  m  p 
9  p  p  * 


1/  O  0>  p 

:  p  _c  o 

S.S 

p  t!  « 

o  w  p 

5  O  w 


^P  £  P  P 


0)  o  tj  I 

rH  TJ  5  ‘d  " 

P  QJ  ?  i 
•H  O'  M  1 

W  TJ  0)  P  i 

w  c  x:  tj  ' 

o  tj  p  x: 
a  e  o  p 


0)  M  XI  P 

x:  h  o  c 

P  0)  r-.  0) 

x:  E 

P  P  o  c 
TJ  XJ  p 

g  a'-o  S 
"  ”  o 
ui  ®  cn 
p  >!  '"i 


o  ■ 

2  r-  3  “i  2 

V.  1  i3  ? 

'I  Irt  ?  "-1  X 

11  o  S3  o 

h  p  u  c  a 

.R  -H  .H  O  ,  . 
o  P  0)  o 
C  o  rr 
O  ij  QJ  P 
O  P  4J  01 
O  TJ  (TJ  C 
W  C  P  « 

*H  C  (T3  (/)  P 

O 

QJ  -H  —  <D  (TJ 

p  p  w  x: 

(TJ  (TJ  0)  p  0) 
P  C  -H  TJ 
W  O'M  » -H 


°  v'H 
P  X 

O'-J  *0 
c  'O  <U 

■  H  C  p 
£»» 
W  D*  > 
TJ  S'  0 
5  <  O 

_  w 

Vi  73  £ 

C  X  Q) 

^'(TJ  XJ 

c 

o  -H  Q) 

o'  x: 

8S4* 

O  'O  p 
TJ 


i  P  V 


peg 
P  "J  o 
u  Tj  O 
>  a  hj 


c  w  . 
J  ®  P  TJ 
7.  >  O  Q) 
Si  QJ  TJ  w 

f;  w  a  w 

®  -5g 

g'®  •o 

QJ  TJ 

O'  a  m  ai 

COOP 
•H  rH  -H 
^  11  rl  C 
P  >  0)  TJ 
O  QJ  E  rH 

2  TJ  TJ  a 


«2 


P  0  >i  O'  QJ 

c^h  c  x:  - 

•HP  P  H  p 
O  Tl  >i 

a<u  qj  p  S 

O  1 — <  ,r<  H 
TJ  °  O  P  O 
A,  C  -0 
P  ®  W  QJ  TJ 


W  ^  - 


2  c  "-a 


rt«5*>£ 

i—4  >1J3  2  « 

«  ^  U  5  O'u 


on 


®  p. 


I  p  QJ 

S5 


W  <D 
O  °  A 
C  O-JJ. 


trt  ^  Tl 

>  H  o  P 
i£  O  lflJ 


O'  TJ  X* 
0)  C  ^  ij 

P  TJ  2  H 


QJ  -C  W  -H  «  J 


O  ^  \ 

TJ  d) 

C  . 


P  -H  TJ  w  c 
O  W  C  O  (g 
C  3  TJ-n 


J  -H  O  QJ  TJ  (TJ  i 


P  XJ 
(TJ  W 
P  A 
QJ  3 
TJ  W 


W  p 


7) 


M  O 
TJ  C 

p  o 

QJ  O 
P  QJ 


TJ  0  ® 


i  >  W 
(  -H  -H 
i  P  W 

i  O  >i 


,  U  W  p 

>4  0  »  • 

•  W  M  c  o 

■  d  tj  p  u 

:  -2  s  s  •§  t: 

!  ®  .2 1®  ®  ° 

1  a  g  in  a  3 

.  g  -  j  £  o 

:  2  °  >.  H  TJ 

■  2  A  C 


I  w  -H  W  C 

i  3  «  E  W  -h 

(y  O  I)  J 

I  .COO' 
I  Tl  ro  O  V  (TJ 

C  2  o  c 

.  -  r  hi  m 


SflMCui 
~  p  P  ^  C 

QJ  QJ  ^  -H 
WTJX  J  U 
'■HP  U)  ® 
j  C  >  -H  *0 

:  o  o  tj  to 

;  O'Jj  c  >,oi 

qj  a«jHp 

.  £  _  tj  2 

;°o  ‘eg, 

P  'O  nj  b1 


co  w 

2  p 

a  u 


a) 


QJ 


5  TJ  X  p  TJ 

U  QJ  W  O  TJ 

P  TJ 

TJ  Q)  TJ  QJ 

p  P  p  C  >1 

(TJ  P  O  H  (TJ 

TJ  O  C  M  E 


I  QJ  W  0)  P  P  W 

:  x:  tj  p  qj  w  p 
>  p  TJ  x:  o  -h 


W  ..  *0  S 
c  QJ  c  Q) 

sS"- 

O'  -  tn  qj 

_  O  ®  A 


)  p  n  "*  •  — 

;  £  Jn  "  ^  R 


-<  O  (TJ  O  r 

•  TJ  QJ  p  ij  J 

W  O  P  3 


•H  QJ  3 
A  !?P  5  o' 

O  O  c  c 
£  (TJ  D  V 


aj  p  *h 


5  2  -H  -H  d) 

O  p  rH  TJ  c  p 
^  TJ  ‘H  (0 

S'  O'  3  -H 

S'  C  O1  H  .  T3 

TJ  -H  0)  w  <U 

’jSs^si 

O  p  *0  o  h 

8  ®  3  ®  m  ® 
1  e  S  p 

W  W  TJ  P  5  (TJ 


QJ  QJ  P  O'  TJ  W 

j  c  c  a  c  c  xi 

:  QJ  0)  E  O  (TJ  O 
4  J3  J3  h  h  £  *n 


L-B-20 


L-B-21 


LUMBER  AND  WOOD  PRODUCTS  EMPLOYMENT 

(Sic  24) 


Oregon  (Thousands),  US  (Millions) 
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Graph  2 

ASQ  CHANGES  DUE  TO  SPOTTED  OWL 

5  - 


83-07  Plans  ISC  Ust  CHA  G<r>g  4 

CUt  Alt  8 


CHA  -  ailicaJ  habilal  area 


L-B-25 


GRAPH  3 

SPOTTED  OWL  HABITAT  PLAN  COMPARISON  FOR  BLM 

%  blm  land  placed  in  CHUs  compared  to  CHAs 


+26% 


+  11% 


CHA  -  critical  habitat  areas 
CHU  -  critical  habitat  units 
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BLM  western  Oregon  districts 
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GRAPH  4 

SPOTTED  OWL  HABITAT  PLAN  COMPARISON 
FOR  USFS 
Unsuitable  Acres 


ACRES  (Thousands) 
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Appendix  L-C 

List  of  Respondents 


C.  List  of  Respondents 


Elected  Officials  and  Federal  Agencies 


Congressman  Riggs’  Office 
Department  of  Energy,  BPA 
Director,  U.S.  Dept,  of  Interior 
Environmental  Protection  Agency 


Office  of  Rep.  Jim  Mcdermott 
U.S.  House  of  Representatives 
USDA,  Soil  Conservation  Service 


State  Elected  Officials  and  Agencies 


Rep.  Cedric  Hayden 
Senator  Tim  Leslie 
Honorable  Bill  Markam 


Honorable  Barbara  Roberts 
Cong.  William  Dannemeyer’s  Office 
The  Resources  Agency  of  California 


County,  City,  Local  Government  and  Elected  Officials,  and  Schools 


Board  of  Supervisors,  Shasta  Cnty. 
City  of  Weed 

Clallam  Cnty.  Econ.  Dev.  Council 
Clallam  County 
Coos  County  Commissioner 
County  of  Siskiyou 
Curry  County  Commissioner 
Douglas  County  Commissioner 
Humboldt  County  Supervisor 
Josephine  County  Oregon  Courthouse 


Linn  County  Commissioner 
Marion  County  Commissioner 
Mayor  Pro- Tern  City  of  Weed 
Polk  County  Commissioner 
Shasta  County 

Shasta  County  Office  of  Education 
Siskiyou  Cnty.  Board  of  Supervisors 
Siskiyou  County 
Trinity  County  Supervisor 


American  Indian  Organizations 

Yakima  Indian  Nation 
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List  of  Respondents 


Businesses 


A.J.  Cloninger  Jr.  Trucking,  Inc. 

Acme  Glass  Co.,  Inc. 

Aerial  Forest  Mgmt.  Foundation 
Albert  Kegley  Trucking 
Alice’s  Restaurant 
Allen  Logging  Co. 

Aubertin  Logging  k  Lumber 
Bohemia  Mine  Owners  Association 
Boise  Cascade  -  Timber  Products  Div 
Britt  Bros.  Trucking,  Inc. 

Brooks  Manufacturing  Co. 

Burney  Forest  Products 
Byron  Bros.,  Inc. 

Champion  Inti.  Corp. 

Columbia  Plywood  Corporation 
Commencement  Underwriters 
Crossroad  Auto  k  Truck  Parts,  Inc. 
Dean  Nasley  Trucking 
Delson  Lumber 
Don  Anhart  Hauling,  Inc. 

Eagle  Rock  Inc. 

Early  Winters  Resort 
Ed  Rongey  Trucking 
Ellingson  Lumber  Co. 

Erickson  Air-Crane  Co 
Fereres  Lumber  Company,  Inc. 

Fort  Vancouver  Plywood 
Fred  Atwood  Contracting 
Frontier  Hotel  k  Trailer  Park 
Furman  Lumber  Company,  Inc. 

Goodyear  Nelson  Hardwood  Lumber  Co. 
Grant  Logging  Co.,  Inc. 

Hi-Ridge  Lumber  Co. 

Hoh  River  Timber,  Inc. 

International  Paper  Company 
Intn’l  Paper  -  Gardiner  Paper  Mill 
J  k  A  Cutting,  Inc. 

James  River  Corporation 
Janicki  Logging  Co.  Inc. 

Joe  Martin  Logging  k  Trucking 
John  E.  Sanders  Trucking 
Kysar  Tree  Farm  Management 
L  fe  L  Timber,  Inc. 

La  Grande  Industrial  Dev.  Corp. 


Lance  Forest  Products 
Lance  Pope  Trucking 
Lewis  L.  Pickner  Jr.  Trucking 
Little  Foot  Expeditions 
Loren  Johnson  Log.,  Inc. 

Mac  Rental  Crp. 

Magic  Valley  Trail  Machine  Assn. 
Matson  And  Isom  Accountancy  Corp 
Norcal  Electric  Supply,  Inc. 

Oliver  Conduction,  Inc. 

Olympic  Cascade  Timber,  Inc. 

Pat  k  Mike  Trucking 
Patton  Logging 
Permapost  Products  Co. 

Peterson  Pacific  Corp. 

Peterson  Tractor  Co. 

R.G.S.  Contracting 
R.J.  k  S.F.  Gross  Trucking 
Rodenbough  Logging 
Ron  Wetzel  Trucking 
Rose  Logging 
Russ  Cornett  -  Trucking 
Schaller  Forest  Products 
Sholes  Logging,  Inc. 

Sierra  Pacific  Fund 
Simpson  Door  Company 
Snell  Logging,  Inc. 

Stevenson  Co-Ply,  Inc. 

Swearingen  Logging 
The  Confectionery 
Timberline  Air  Service,  Inc. 

Unocal  Geothermal  Division 
Valley  Pharmacy 
Van  Matre’s  Store 
Western  States  Trade  Lines 
Western  Wood  Preservers  Institute 
Weyerhauser,  Vice  President 
Willamette  Industries,  Inc 
Wright  k  Sons,  Inc. 

WTA-LTC 

Zane  Kelly  Trucking  Co. 

Zarosinski  Industries,  Inc. 

Zwight  Logging  Co.  Inc. 
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Interest  Groups 


List  of  Respondents 


Alaska  Forest  Association 
Alpine  Lakes  Protection  Society 
American  Motorcyclist  Association 
American  Timberman  k  Trucker 
Associated  Oregon  Loggers 
Audubon  Society  of  Portland 
Avison  Lumber  Company 
Black  Hills  Audubon/IIITC 
Blue  Ribbon  Coalition,  Inc. 

C/0  Citizen’s  Review 
California  Assoc,  of  4WD  Clubs 
California  Forestry  Association 
California  State  Grange 
California  Women  In  Timber 
Cape  Arago  Audubon  Society 
Cathedral  Forest  Action  Group 
CGO,  OLC 

Citizens  for  Better  Forestry 
Clover  Logging 

Communities  for  A  Great  Oregon 

Economic  Development  Corp. 

Environmental  Defense  Fund 

Environmental  Protection  Info. 

Federation  of  Western  Outdoor  Clubs 

Forest  Conservation  Association 

Forest  Matters 

Freshwater  Grange  #499 

Greater  Ecosystem  Alliance 

Green  World  International  Park  Coa 

Hayford  Economic  Alliance 

Headwaters 

I.W.U.  Local  3433 

Kare  President,  S.O.S.  President 

Klamath/Siskiyou  Coalition 

Lane  County  Audubon  Society 

Loggers  World 

Marble  Mountain  Audubon  Society 
Mary’s  Peak  Alliance 
Mazamas  Conservation  Committee 
Mendocino  Environmental  Center 
Molalla  Timber  Action  Committee 
National  Audubon  Society  West.  Reg. 
National  Wildlife  Federation 
Native  Plant  Society 


Northcoast  Environmental  Center 
Northern  Humboldt  Pomona  Grange  #48 
Northwest  Environmental  Advocates 
Northwest  Forestry  Association 
Northwest  Independent  Forest  Man. 

NW  Forest  Resource  Council 
NW  Independent  Forest  Manufacturers 
Oregon  Equestrian  Trails 
Oregon  Hunter’s  Association 
Oregon  Lands  Coalition 
Oregon  Natural  Resources  Council 
Peace  of  Eden  Sanctuary  Divine  Heal 
Pilchuck  Audubon  Society 
Quilcene  Ancient  Forest  Coalition 
Redwood  Region  Economic  Dev.  Comm. 
Santiam  Wilderness  Committee 
Share-Shasta  Alliance  for  Resources 
Shasta  Alliance  for  Resources  k  Env 
Shasta  Builder’s  Exchange 
Sierra  Club  Legal  Defense  Fund,  Inc 
Sierra  Club  No.  CA/NV  Field  Office 
Sierra  Club,  Redwood  Chapter 
Siuslaw  Soil  k  Water  Conservation 
Siuslaw  Timber  Operators  Assn. 

Society  of  American  Foresters 
Southern  Oregon  Alliance  for  Resour 
Southern  Willamette  Earth  First 
SREP  k  Siskiyou  Audubon 
T.R.E.E.S. 

United  Paperworkers  Intn’l  Union 
WA  Commercial  Forest  Action  Comm 
WA.  Lands  Coalition 
Wash.  St.  Licensing  Beverage  Assoc. 
Washington  Contract  Loggers  Assoc. 
Washington  Lands  Coalition 
West  Valley  Citizens  for  Timber 
Wilderness  Society 
Wildlife  Society 

Wildlife  Society,  Oregon  Chptr. 

Willets  Environmental  Center 
Wind  River  Adopt-A-Forest 
Wintu  Audubon  Society 
WNEI  -  WNETT 
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List  of  Respondents 


List  of  Individual  Respondents 


George  Abbott 

J.  R.  Abdill 

Judy  Abdill 

Michele  M.  Acker 

Dale  Ackeret 

Darrell  Adais 

Zane  Adam 

Donna  J.  Adams 

Everett  K.  Adams 

Everett  K.  Adams,  Jr. 

Orville  E.  Adams 

Deborah  Addis 

Robert  Addis 

J.  Aden 

Rodney  Ader 

Mike  Aeree 

Bob  Agee 

Bruce  Agee 

Debbie  Agee 

Melvin  Agee 

Pat  Agee 

Rona  Agee 

Ronald  Agee 

Will  Agee 

Willas  Agee 

Alan  Ahlberg 

Paul  Ahrlison 

Larry  L.  Aichele 

Mary  Lou  Aiduy 

Richard  C.  Aiduy 
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Appendix  M 

Biological  Opinion 


This  Appendix  is  comprised  of  a  verbatim  representation  of  a  letter  from  F.  Dale  Robertson,  Chief 
of  the  Forest  Service,  to  the  U.S.  Fish  and  Wildlife  Service  requesting  a  Biological  Opinion  on 
Alternative  B,  and  the  Biological  Opinion  received  from  the  U.S.  Fish  and  Wildlife  Service.  As 
well  as  correspondence  from  F.  Dale  Robertson  to  Dr.  William  W.  Fox,  National  Marine  Fisheries 
Service,  and  a  response  from  National  Marine  Fisheries  Service  concerning  conferencing  under  the 
Endangered  Species  Act. 


United  States 
Department  of 
Agriculture 


Forest 

Service 


Washington 

Office 


14th  &  Independence  SW 


P.0.  Box  96090 
Washington,  DC  20090-6090 


Reply  To:  2670/1950 


Date:  October  7,  1991 


Mr.  John  F.  Turner 

Director,  U.S.  Fish  and  Wildlife  Service 
1849  C  Street,  N.W. ,  Room  903 
Washington,  D.C.  20240 

Dear  Mr.  Turner: 

It  is  our  biological  assessment  that  Alternatives  B,  C,  and  D  as  presented  in 
the  enclosed  Draft  Environmental  Impact  Statement  (DEIS)  on  Management  for  the 
Northern  Spotted  Owl  in  the  National  Forests  are  not  likely  to  adversely  affect 
the  northern  spotted  owl.  Our  analysis  differs  from  the  assessment  contained  in 
your  Regional  Director's  September  20,  1991,  letter  (Ref.  1-7-91-501)  which 
indicates  that  these  alternatives  will  "eliminate  options  for  recovery"  of  the 
northern  spotted  owl. 

Your  September  20  letter  conflicts  with  your  own  determination  in  50  CFR  Part  17 
(56  FR  40002,  August  13,  1991)  that  "The  ISC  [alternative  B]  conservation 
strategy  is  based  upon  the  best  available  information  on  spotted  owls  gathered 
and  analyzed  over  the  past  20  years;  the  ISC  Plan  represents  the  best  science  on 
the  conservation  of  the  northern  spotted  owl  and  has  been  thoroughly 
peer-reviewed;  the  areas  selected  as  HCAs  were  identified  by  experts  familiar 

with  the  species  and  its  habitat,  based  on  the  principles  of  biology;  and  use  of 

the  HCAs  is  consistent  with  the  Service's  other  conservation  efforts  (e.g.,  it 
has  been  the  focus  in  section  7  consultation) . " 

We  have  determined  that  the  no-action  alternative  A  will  not  provide  for  the 
viability  of  the  northern  spotted  owl.  Alternatives  B,  C,  and  D  will  provide 
for  both  short-term  and  long-term  viability  of  the  northern  spotted  owl  and 
retain  options  for  recovery. 

We  have  assessed  the  impacts  of  the  alternatives  on  other  proposed  or  listed 
species  (DEIS,  p.  105,  Tables  3  &  4-25).  We  conclude  that  implementation  of  any 
of  the  alternatives  will  not  adversely  affect  the  American  peregrine  falcon, 

gray  wolf,  grizzly  bear,  northern  bald  eagle,  brown  pelican,  Klamath  short-nosed 

sucker.  Lost  River  sucker,  Aleutian  Canada  goose,  Oregon  silver  spot  butterfly, 
or  MacDonald's  rockcress.  Impacts  to  the  proposed  marbled  murrelet  by  the 
implementation  of  any  of  the  alternatives  are  unknown  due  to  lack  of  information 
on  their  presence  within  and  needs  for  this  species'  habitat.  Conferencing  on  a 
project  specific  basis  will  occur  for  this  species.  The  DEIS  on  Management  for 
the  Northern  Spotted  Owl  in  the  National  Forests  includes  background  information 
for  this  biological  assessment. 
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We  are  not  requesting  conferencing  on  this  DEIS  for  the  proposed  spotted  owl 
critical  habitat.  The  alternatives  in  this  DEIS  are  standards  for  owl 
protection,  not  a  plan  for  timber  harvest.  Conferencing  requirements  of  the 
Endangered  Species  Act  on  a  project  specific  basis  will  be  conducted  at  the  time 
specific  projects  are  developed.  We  request  concurrence  on  this  approach.  At 
such  time  there  is  a  final  rule  on  critical  habitat,  this  information  will  be 
included  in  our  management  strategy. 

We  request  you  provide  a  biological  opinion  on  preferred  alternative  B  by 
December  27.  Enclosed  is  the  Report  of  the  Interagency  Scientific  Committee  to 
Address  the  Conservation  of  the  Northern  Spotted  Owl,  A  Conservation  Strategy 
for  the  Northern  Spotted  Owl.  This  report  and  the  DEIS  contain  the  specific 
background  information  requested  in  the  September  20  letter,  except  for  detailed 
dispersal  condition  by  quarter  townships,  which  is  unavailable. 

We  assume  that  receipt  of  your  biological  opinion  for  alternative  B  will  also 
constitute  concurrence  on  the  species  list  that  was  provided  to  you  on 
August  22.  If  you  have  questions  concerning  the  DEIS  and  this  biological 
assessment,  please  contact  Kim  Mellen  (503/326-7462)  or  Kathy  Johnson 
(202/205-1205) . 

Thank  you  for  your  cooperation  and  prompt  attention  to  this  matter. 

Sincerely , 

/s/  F.  Dale  Robertson 

F.  DALE  ROBERTSON 
Chief 

Enclosure 

cc : 

Regional  Foresters,  R-5  and  R-6 
Station  Directors,  PNW  and  PSW 
Jerry  Hutchins,  R-6 
Marvin  Plenert,  USFWS 


United  States  Department  of  the  Interior 

FISH  AND  WILDLIFE  SERVICE 

911  N.E.  11th  Avenue 
Portland,  Oregon  97232-4181 


In  Reply  Refer  To: 

1-7-91-1-501 

December  18,  1991 


Mr.  Jerry  Hutchins 
U.S.  Forest  Service 
Pacific  Northwest  Region 
319  S.W.  Pine  Street 
Portland,  Oregon  97208-3623 

Dear  Mr .  Hutchins : 

Pursuant  to  50  CFR  402,  the  U.S.  Fish  and  Wildlife  Service  (Service)  is 
submitting  a  biological  opinion  on  the  preferred  alternative  described  in  the 
Forest  Service's  Draft  Environmental  Impact  Statement  on  Management  for  the 
Northern  Spotted  Owl  in  The  National  Forests  (Draft  EIS).  The  Forest  Service 
concluded,  and  the  Service  concurs,  that  the  adoption  of  the  preferred 
alternative  is  not  likely  to  adversely  affect  the  American  peregrine  falcon 
( Falco  peregrinus  anatum ) ,  gray  wolf  (Canis  lupus ) ,  grizzly  bear  (Ursus 
arctos) ,  bald  eagle  ( HaliaeeCus  leucocephalus ) ,  brown  pelican  ( P elecanus 
occ identalis) ,  Klamath  short-nosed  sucker  ( Chamistes  brev irostr is) ,  Lost  River 
sucker  ( Deltistes  luxatus) ,  Aleutian  Canada  goose  ( Branta  canadensis 
leucopareia) ,  Oregon  silverspot  butterfly  ( Sepyeria  zerene  hippolyta) ,  or 
MacDonald's  rockcress  ( Arabis  macdonaldiana) .  The  Forest  Service  stated  in  an 
October  3,  1991  letter  that  conferencing  on  the  marbled  murrelet  would  be 
conducted  on  a  project  specific  basis;  therefore,  it  is  not  addressed  in  this 
document.  According  to  the  Draft  EIS,  the  federally  threatened  northern 
spotted  owl  ( Strix  occidentalis  caurina)  is  the  only  listed  species  affected 
by  the  proposed  actions . 

At  a  meeting  on  July  18,  1991,  the  agencies  agreed  to  a  two  part  consultation. 
The  first  part,  informal  consultation,  was  completed  by  the  Service  on 
September  20,  1991.  The  second  part  is  this  formal  consultation  on  your 
preferred  alternative,  to  be  completed  during  the  public  comment  period  for 
the  Draft  EIS.  On  October  3,  1991,  the  Service  received  a  written  request  for 
formal  consultation  on  your  preferred  alternative  that  also  expressed  the 
Forest  Service's  desire  to  receive  a  final  biological  opinion  by  December  27, 
1991. 

At  a  meeting  in  Portland,  Oregon,  on  November  25,  1991,  the  Service  explained 
the  preliminary  findings  of  the  consultation  to  Forest  Service  representatives 
from  Region  6  and  the  EIS  Team.  At  that  meeting,  the  Forest  Service  requested 
the  opportunity  to  review  a  draft  biological  opinion.  The  agencies  met  on 
December  17,  1991,  to  discuss  the  draft  biological  opinion. 
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A  list  of  the  major  information  sources  used  to  complete  this  analysis  is 
included  in  the  Literature  Cited  section  of  this  document.  In  addition  to 
these  major  sources,  data  contained  in  our  files  were  considered  in  the 
preparation  of  these  biological  opinions. 

I .  BIOLOGICAL  OPINION 

It  is  the  biological  opinion  of  the  Service  that  adoption  of  the  preferred 
alternative  B,  the  Interagency  Scientific  Committee's  A  Conservation  Strategy 
for  the  Northern  Spotted  Owl  (Conservation  Strategy)  (Thomas  et  al .  1990a),  is 
not  likely  to  jeopardize  the  continued  existence  of  the  northern  spotted  owl. 

II .  DESCRIPTION  OF  THE  ACTION 

The  subject  of  this  formal  consultation  is  the  adoption  of  the  preferred 
alternative  contained  in  the  Draft  EIS.  The  consultation  does  not 
specifically  address  on- the  -  ground  implementation  of  the  alternative. 

The  preferred  alternative  is  the  adoption  of  the  Conservation  Strategy.  This 
strategy  includes: 

o  maintenance  of  population  clusters,  called  Category  1  and  2  Habitat 
Conservation  Areas  (HCAs),  distributed  in  a  manner  that  will  allow 
for  movements  of  dispersing  northern  spotted  owls  between  HCAs; 

o  maintenance  of  additional  northern  spotted  owl  sites  as  Category  3 
HCAs  in  areas  where  northern  spotted  owl  populations  are  considered 
very  low; 

o  maintenance  of  forest  conditions  outside  the  HCAs  according  to  the 
50-11-40  rule,  designed  to  provide  adequate  conditions  for  the 
movement  of  dispersing  northern  spotted  owls  between  HCAs;  and 

o  direction  for  the  establishment  of  a  monitoring  plan  to  provide  the 
basis  for  long-term  adaptive  management. 

Additional  information  on  the  preferred  alternative  is  contained  in  the  Draft 
EIS  (USDA  1991)  and  the  Conservation  Strategy.  Based  on  information  provided 
by  Forest  Service  biologist  Kim  Mellen,  adoption  of  the  Conservation  Strategy 
is  not  limited  to  the  Standards  and  Guidelines  contained  in  Appendix  Q,  but 
includes  all  aspects  of  the  Conservation  Strategy  with  the  exception  that  the 
interagency  oversight  body  recommended  in  the  Conservation  Strategy  will  be 
replaced  with  a  Forest  Service  oversight  team. 


III.  SPECIES  ACCOUNT 

Detailed  accounts  of  the  taxonomy  and  biology  of  the  northern  spotted  owl  are 
found  in  the  1987  and  1990  Fish  and  Wildlife  Service  Status  Reviews  (USDI 
1987,  1990a),  the  1989  Status  Review  Supplement  (USDI  1989),  the  Conservation 
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Strategy,  and  the  final  rule  designating  the  northern  spotted  owl  a  threatened 
species  (USDI  1990b) . 

IV.  ENVIRONMENTAL  BASELINE 

At  the  present  time,  the  exact  amount  of  existing  habitat  suitable  for  use  by 
northern  spotted  owls  is  unknown.  In  1990,  the  Conservation  Strategy 
estimated  the  total  amount  of  suitable  habitat  at  6.8  million  acres,  but  this 
did  not  include  many  thousands  of  acres  since  documented  on  private  lands  in 
California.  The  Conservation  Strategy  estimated  that  5.06  million  acres  of 
habitat  existed  on  the  National  Forests.  Based  on  more  recent  inventories, 
the  Draft  EIS  (Table  3&4-3,  p.  3&4-14)  estimated  the  total  amount  of  habitat 
on  the  National  Forests  at  about  5.67  million  acres,  and  the  total  amount  in 
the  range  at  7.6  million  acres. 

Northern  spotted  owls  are  not  evenly  distributed  across  their  range.  In 
general,  densities  are  greater  in  suitable  habitat  at  lower  elevations  and 
lower  latitudes.  Data  from  the  Draft  EIS  indicate  that  the  density  of 
northern  spotted  owl  pairs  per  suitable  acre  is  approximately  twice  as  high  in 
Oregon  and  California  as  in  Washington.  The  Draft  EIS  estimates  the  known 
population  on  the  National  Forests  in  Washington  at  423  pairs,  in  Oregon  at 
1,249  pairs,  and  in  California  at  528  pairs. 

General  descriptions  of  habitat  condition  in  the  various  provinces  may  be 
found  in  the  Conservation  Strategy  and  in  the  Service's  informal  consultation 
document  on  the  Draft  EIS  alternatives  (USDI  1991) .  As  summarized  in  the  1990 
Status  Review  (USDI  1990a),  and  as  stated  in  the  Draft  EIS,  timber  harvest  in 
recent  decades  has  resulted  in  severe  declines  in  northern  spotted  owl 
habitat;  this  loss  of  habitat  was  the  primary  reason  the  species  was  listed. 
The  loss  of  habitat  to  timber  harvest  has  been  exacerbated  by  windthrow, 
wildfire,  and  insect  damage,  and  may  have  resulted  in  increased  competition 
among  northern  spotted  owls  and  other  raptor  species.  Habitat  is  in 
particularly  poor  condition  in  several  Areas  of  Concern  identified  by  the 
Conservation  Strategy,  including  the  Olympic  Peninsula  in  Washington,  the 
Oregon  Coast  Ranges,  and  the  Shasta/McCloud  area  in  California. 

Another  important  factor  in  the  listing  of  the  northern  spotted  owl  was  the 
lack  of  effective  regulatory  mechanisms  to  protect  the  species.  Since  the 
listing  of  the  northern  spotted  owl  as  a  threatened  species,  several 
regulatory  mechanisms  have  been  applied.  Most  basic  are  those  contained  in 
section  9  of  the  Act,  which  prohibits  take  of  listed  species  by  any  Federal  or 
State  agency  or  private  party;  section  7  of  the  Act,  which  requires  Federal 
agencies  to  consult  with  the  Service  on  any  action  that  may  affect  listed 
species  and  establishes  authorization  of  take  that  will  not  jeopardize  the 
continued  existence  of  the  species;  and  section  10  of  the  Act,  which  requires 
conservation  plans  before  take  is  authorized  for  State  agencies  and  private 
parties . 

The  internal  policies  of  Federal  agencies  also  provide  an  important  regulatory 
framework  protecting  the  species.  Under  the  preferred  alternative,  the 
Conservation  Strategy  will  become  the  basis  for  Forest  Service  management  of 
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the  species  in  all  three  states.  The  Bureau  of  Land  Management  is  currently- 
operating  under  timber  management  plans  and  an  instructional  memorandum  as  a 
policy  base  for  northern  spotted  owl  management  while  they  complete  new  land 
management  plans. 

In  1991,  the  Secretary  of  the  Interior  formed  the  northern  spotted  owl 
Recovery  Team,  which  is  currently  preparing  a  Recovery  Plan  for  the  species. 
This  plan  is  expected  to  provide  a  comprehensive  direction  for  future 
management  of  the  species  on  Federal  and  non- federal  lands. 


V.  EFFECTS  OF  THE  ACTION 


Effects  of  the  proposed  action  include  the  direct  and  indirect  effects  of 
adopting  the  Conservation  Strategy.  Direct  effects  occur  simultaneously  with, 
or  immediately  after,  implementation  of  the  proposed  action.  Indirect  effects 
include  future  activities  that  are  induced  by  this  action  and  that  occur  after 
the  action  is  completed.  Effects  of  the  action  also  include  effects  that  are 
interrelated  and  interdependent  with  the  action.  Future  actions  with  Federal 
involvement,  not  included  in  this  action  as  submitted,  and  which  potentially 
impact  northern  spotted  owls  and  their  habitat,  are  not  covered  under  this 
document  but  are  subject  to  separate  section  7  analysis  and  review. 

This  section  discusses  the  effects  of  adoption  of  the  Conservation  Strategy, 
together  with  the  effects  of  other  activities  that  are  interrelated  and 
interdependent  with  the  actions,  as  well  as  the  cumulative  effects  of  future 
State  or  private  activities  reasonably  certain  to  occur  in  the  action  area. 

All  of  these  actions  are  evaluated  against,  and  subsequently  added  to,  the 
current  environmental  baseline. 

Actions  involving  the  removal  or  degradation  of  owl  habitat  are  likely  to 
adversely  affect  northern  spotted  owls.  Although  the  preferred  alternative 
will  maintain  short-  and  long-term  viability  of  the  subspecies,  short-term 
adverse  effects  are  likely  to  result  from  the  harvest  of  many  thousands  of 
acres  of  suitable  owl  habitat  and  the  taking  of  northern  spotted  owls. 

NORTHERN  SPOTTED  OWL  HABITAT 

In  the  short  term,  implementation  of  the  Conservation  Strategy  will  result  in 
stabilization  of  habitat  quality  and  quantity  in  the  HCAs .  In  the  long  term, 
habitat  condition  in  HCAs  will  improve  as  existing  young  timber  stands  grow  to 
become  suitable  for  use  by  northern  spotted  owls.  Outside  the  HCAs,  quality 
and  quantity  of  suitable  habitat  will  decline  due  to  continued  timber  harvest. 
However,  dispersal  habitat  will  be  adequately  managed  on  the  National  Forests 
outside  the  HCAs  to  provide  connectivity  between  HCAs.  The  net  result  within 
and  outside  HCAs  will  be  continued  decline  in  total  amount  of  suitable  habitat 
in  the  short  term,  with  an  expected  increase  in  HCAs  within  about  100  years  as 
stands  mature . 


5 


NORTHERN  SPOTTED  OWL  POPULATION  AND  DISTRIBUTION 

The  preferred  alternative  provides  for  the  maintenance  of  approximately  1,300 
pairs  of  northern  spotted  owls  currently  known  to  exist  within  the  boundaries 
of  the  HCAs .  Approximately  900  known  northern  spotted  owl  pairs  lie  outside 
the  HCAs.  As  timber  harvest  continues  outside  the  HCAs,  many  of  these  pairs 
may  be  lost.  Therefore,  the  total  population  of  northern  spotted  owls  on  the 
National  Forests  is  expected  to  decrease  in  the  short  term.  Populations  will 
eventually  stabilize  as  habitat  within  the  HCAs  recovers  to  suitable  condition 
and  the  HCAs  become  fully  stocked  with  northern  spotted  owls. 

In  Areas  of  Concern,  where  local  populations  are  considered  dangerously  low, 
additional  protection  is  provided  for  northern  spotted  owl  sites  outside  the 
large  Category  1  and  2  HCAs.  On  the  National  Forests,  these  areas  include  the 
North  Cascades,  Olympic  Peninsula,  Oregon  Coast  Ranges,  Southern  Deschutes, 
and  Shasta/McCloud.  Protection  of  individual  pairs  in  these  areas  will  help 
maintain  short-term  viability  while  habitat  recovers  within  the  large  HCAs. 

The  preferred  alternative  provides  for  the  distribution  of  northern  spotted 
owls  throughout  the  range  of  the  subspecies  on  the  National  Forests  through 
the  placement  of  Category  1  and  2  HCAs.  Spacing  of  the  large  HCAs,  and 
maintenance  of  adequate  dispersal  habitat  between  HCAs,  will  allow  for 
interactions  between  HCAs  and  maintain  northern  spotted  owls  throughout  the 
National  Forests. 

CONNECTIVITY 

Implementation  of  the  Conservation  Strategy  will  help  prevent  isolation  of 
population  clusters  through  adequate  spacing  of  HCAs  and  maintenance  of 
adequate  dispersal  conditions  between  HCAs  on  the  National  Forests.  However, 
connectivity  problems,  both  within  and  between  provinces,  may  continue  to 
exist  in  areas  outside  Forest  boundaries  and  in  areas  of  "checkerboard" 
ownership . 

CATASTROPHIC  EVENTS 

In  some  areas,  catastrophic  events,  such  as  volcanic  eruptions,  storm  events, 
insect  infestations,  disease  outbreaks,  and  large-scale  wildfires,  can  result 
in  the  substantial  loss  of  northern  spotted  owls  and  habitat.  Some  of  these 
losses  were  anticipated,  and  their  impacts  minimized  or  lessened,  through  the 
incorporation  of  certain  features  in  the  Conservation  Strategy.  The 
Conservation  Strategy  addresses  potential  catastrophic  events  by  (1)  providing 
HCAs  large  enough  to  support  a  habitat  "cushion"  for  small  catastrophic 
events,  (2)  ensuring  the  widespread  geographic  distribution  of  HCAs,  and  (3) 
establishing  an  aggregation  of  population  clusters  throughout  the  subspecies' 
range.  The  Conservation  Strategy  also  calls  for  the  development  of  HCA 
management  plans  to  provide  for  insect,  disease,  and  fire  management  within 
HCAs.  Such  plans  would  hopefully  address  the  risk  of  a  catastrophic  event  and 
options  for  reducing  these. 
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COMPETITION 

Although  the  effect  of  interspecific  competition  with  barred  owls  has  not  been 
fully  documented,  sufficient  information  exists  to  justify  some  concern  over 
potential  long-term  negative  effects.  Barred  owls  seem  to  respond  favorably 
to  environmental  conditions,  such  as  fragmentation,  that  appear  detrimental  to 
northern  spotted  owls.  There  is  also  evidence  of  northern  spotted  owl/barred 
owl  hybridization.  These  concerns  are  greatest  in  the  northern  portion  of  the 
northern  spotted  owl's  range  in  Washington.  The  Conservation  Strategy 
anticipates  that  HCAs  will  become  less  desirable  to  species  such  as  the  barred 
owl  as  fragmentation  decreases  over  time.  The  potential  threat  of  barred  owl 
competition  and  hybridization  should  be  monitored. 

INTERRELATED  AND  INTERDEPENDENT  EFFECTS 

Regulations  defining  interrelated  and  interdependent  effects  are  found  at  50 
CFR  402.02.  Adoption  of  the  preferred  alternative  is  the  subject  of  this 
consultation;  its  implementation  and  the  resulting  harvest  of  owl  habitat  and 
take  of  owls,  are  interrelated.  The  Draft  EIS  does  not  contain  enough 
information  to  quantify  these  effects  --  for  example,  information  provided  on 
timber  harvest  quantities  and  amount  of  incidental  take  are  not  specific  to 
location . 

The  Service  also  considers  certain  actions  of  other  agencies  to  be 
Interrelated  with  the  Forest  Service  adoption  of  the  Conservation  Strategy 
because  the  Conservation  Strategy  is  based  on  participation  of  all  Federal 
land  managing  agencies.  As  a  case  in  point,  the  Forest  Service  has  stated 
their  basic  assumption  that  the  Bureau  of  Land  Management  will  comply  with  the 
Act  in  their  management  of  the  northern  spotted  owl.  The  Service's  analysis 
of  the  preferred  alternative  is  based  on  this  assumption.  However,  if  the 
Bureau  of  Land  Management's  current  application  for  exemption  from  section 
7(a)(2)  of  the  Act  is  granted,  the  Service  would  consider  that  eventuality  as 
significant  new  information  (50  CFR  402.16).  Under  that  circumstance,  the 
Service  and  the  Forest  Service  must  consider  the  need  for  reinitiation  of  this 
consultation . 

SUMMARY  OF  EFFECTS 

Based  on  the  risk  assessment  of  the  Conservation  Strategy  and  the  viability 
assessment  in  the  Draft  EIS,  the  potential  short  term  reduction  in  northern 
spotted  owl  habitat  and  populations  is  consistent  with  maintaining  viable 
northern  spotted  owl  populations.  Both  analyses  suggest  that  the  preferred 
alternative  would  maintain  viable  northern  spotted  owl  populations  on  the 
National  Forests  in  the  short  and  long  term.  The  preferred  alternative 
sufficiently  addresses  our  concerns  about,  and  potential  Forest  Service 
contributions  toward,  management  of  spotted  owls  as  contained  in  the  Informal 
Consultation  on  the  Draft  EIS  (USDI  1991).  However,  the  Service  remains 
concerned  about  the  distribution  of  population  clusters  and  provisions  for 
dispersal  outside  National  Forest  boundaries. 
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VI .  CUMULATIVE  EFFECTS 

Cumulative  effects  are  those  impacts  of  future  state  and  private  actions  that 
are  reasonably  certain  to  occur  within  the  area  of  the  action  subject  to 
consultation.  Future  Federal  actions  will  be  subject  to  the  consultation 
requirements  established  in  section  7  of  the  Act  and,  therefore,  are  not 
considered  cumulative  to  the  proposed  action. 

The  Draft  EIS  presented  an  overview  of  management  on  non- federal  lands,  but 
neither  the  Draft  EIS  nor  the  biological  assessment  specifically  presented  a 
cumulative  effects  analysis.  Nonetheless,  certain  assumptions  can  be  made 
regarding  the  probable  fate  of  northern  spotted  owl  habitat  on  non-federal 
lands  within  the  Forest  Service's  "action  area."  Suitable  habitat  continues 
to  be  harvested  on  non-federal  lands  throughout  the  range  of  the  northern 
spotted  owl;  however,  to  varying  degrees,  compliance  with  the  Act's  section  9 
take  prohibition  can  be  expected  to  result  in  the  maintenance  of  minimal 
habitat  around  known  northern  spotted  owls . 

The  likelihood  of  this  protection  is  dependent  on  (1)  the  level  of  survey 
conducted  prior  to  harvest,  (2)  the  density  of  northern  spotted  owls  in  an 
area,  (3)  the  extent  that  timber  harvest  proposals  are  reviewed  and  permitted 
by  the  states'  forest  resource  agencies,  and  (4)  the  level  of  landowner 
participation  in  the  section  10  habitat  conservation  planning  process. 

Northern  spotted  owls  are  assured  the  highest  level  of  protection  from  take  in 
California,  where  all  logging  on  private  land  is  currently  reviewed  to  ensure 
that  no  take  will  occur  without  a  section  10  permit.  Washington  and  Oregon 
follow,  in  descending  order  of  protection. 

Compliance  with  the  take  prohibition  of  the  Act  does  not  assure  the 
maintenance  of  dispersal  habitat  within  Areas  of  Concern  and  checkerboard 
ownership  nor  provide  for  improvement  of  existing  populations.  Consequently, 
it  is  likely  that  a  reduction  in  dispersal  habitat  will  occur  in  certain 
areas.  The  ramifications  are  greatest  within  areas  of  checkerboard  ownership, 
such  as  the  1-90  corridor,  where  a  large  portion  of  the  area  on  the  National 
Forests  are  currently  below  adequate  dispersal  condition. 

It  is  expected  that  the  Recovery  Plan  will  identify  goals  for  non-federal 
lands  within  each  province.  These  goals  will  most  likely  form  the  basis  for 
section  10  planning  on  non-federal  lands. 

VII.  INCIDENTAL  TAKE  STATEMENT 

This  consultation  does  not  specifically  address  on- the  -  ground  implementation 
of  the  preferred  alternative.  Therefore,  the  level  of  incidental  take  cannot 
be  anticipated  and  no  incidental  take  is  authorized  at  this  time.  Incidental 
take  will  need  to  be  evaluated  on  a  project  level  basis  when  site  specific 
information  is  available. 
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VIII.  CONSERVATION  RECOMMENDATIONS 


The  term  "conservation  recommendations"  has 
Service  regarding  discretionary  measures  to 
of  a  proposed  actions  on  listed  species  or 
development  of  information  (see  50  CFR  402. 
that  the  following  conservation  measures  be 
plan  for  the  management  of  the  northern  spo 


been  defined  as  suggestions  of  the 
minimize  or  avoid  adverse  effects 
critical  habitat  or  regarding  the 
14(j)).  The  Service  recommends 
considered  in  the  adoption  of  a 
tted  owl : 


1.  Implement  the  monitoring  plan  described  in  the  Conservation  Strategy  as 
soon  as  possible  to  determine  if  minor  modifications  to  the  management 
plan  are  needed  in  future  reviews . 


2.  Develop  and  implement  HCA  management  plans  as  described  in  the 
Conservation  Strategy  as  soon  as  possible,  particularly  in  areas  where 
the  potential  for  catastrophic  habitat  loss  is  highest. 

3.  In  areas  where  dispersal  habitat  condition  is  already  below  that 
recommended  in  the  Conservation  Strategy,  use  silvicultural  practices  to 
accelerate  young  stands  into  11-40  condition  and  maintain  existing 
stands  at  a  minimum  of  11-40  condition. 


4.  In  areas  with  checkerboard  ownership,  explore  options  for  providing 
improved  dispersal  conditions  on  the  National  Forests.  Review  the 
adequacy  of  the  dispersal  condition  within  these  areas  as  soon  as 
practical . 

5.  In  areas  requiring  the  development  of  Category  3  HCAs ,  if  sufficient 
pairs  are  not  located  to  meet  the  established  targets,  provide  more 
certainty  for  short-term  populations  by  protecting  resident  single 
northern  spotted  owls  in  a  similar  manner.  Protection  of  the  resident 
singles  may  be  dropped  as  more  pairs  are  located,  so  that  the  total 
number  of  protected  pairs  meets  the  predetermined  targets. 

6.  Plan  actions  to  preserve  options  for  implementation  of  the  recovery  plan 
for  the  northern  spotted  owl  and  adopt  the  final  recovery  plan  as  early 
as  possible. 

IX.  CLOSING 

This  concludes  formal  consultation  on  the  Forest  Service's  preferred 
alternative  for  management  of  the  northern  spotted  owl  in  Washington,  Oregon, 
and  northern  California.  The  Service  commends  the  Forest  Service  for  its 
efforts  to  adopt  a  long-term  management  strategy  for  the  conservation  of  the 
threatened  northern  spotted  owl. 

Because  the  level  of  incidental  take  can  not  be  anticipated  and  no  incidental 
take  was  authorized,  project  specific  consultation  will  be  necessary. 
Reinitiation  of  formal  consultation  is  required  if  new  information  reveals 
effects  of  these  actions  that  may  affect  listed  species  in  a  manner  or  to  an 
extent  not  considered  in  this  biological  opinion,  if  the  action  is 
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subsequently  modified  in  a  manner  that  causes  an  effect  to  the  listed  species 
that  was  not  considered  in  these  biological  opinions,  or  if  a  new  species  is 
listed  or  critical  habitat  designated  that  may  be  affected  by  the  action. 

If  questions  arise  concerning  the  contents  of  this  biological  opinion  contact 
Dale  Hall,  Assistant  Regional  Director  for  Fish  and  Wildlife  Enhancement,  at 
(503)  231-6150  or  FTS  429-6150. 


S incerely , 


A.,r  -  Res  ional  Director 
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XI .  GLOSSARY 

RESIDENT  NORTHERN  SPOTTED  OWL:  Resident  spotted  owls  may  be  single  or  members 
of  pairs  that  meet  the  requirements  for  residency  under  the  Survey 
Guidelines  endorsed  by  the  Service. 

SUITABLE  HABITAT:  As  defined  in  the  draft  alternatives,  suitable  habitat 
includes  nesting,  roosting,  and/or  foraging  habitat. 

DISPERSAL  HABITAT:  Forest  stands  that  will  provide,  as  a  minimum,  for 

movement  and  short-term  roosting/foraging  for  northern  spotted  owls. 

For  example,  Thomas  et  al .  (1990a)  defined  forests  with  trees  an  average 
of  11  inches  diameter  breast  height  (dbh)  and  40  percent  crown  cover, 
capable  of  supporting  these  functions.  Other  definitions  are  possible. 

DISPERSAL  CONDITION:  The  amount  and  distribution  of  dispersal  habitat  that 
will  provide  for  successful  dispersal  between  specified  areas.  The 
Conservation  Strategy  defined  acceptable  dispersal  condition  as  50 
percent  of  the  forested  landscape  in  each  quarter  -  township  in  dispersal 
habitat.  Any  definition  should  include  both  amount  and  distribution  of 
habitat . 

POPULATION  CLUSTERS:  Clusters  are  groups  of  resident  northern  spotted  owls 

that  may  act  as  independent  breeding  units.  These  should  occur  on  large 
blocks  of  reserved  lands ,  such  as  the  HCAs  as  described  in  the 
Conservation  Strategy.  Population  clusters  should  have  the  following 
characteristics : 

o  Areas  with  habitat  for  population  clusters  should  be  large  enough, 
and  contain  enough  resident  northern  spotted  owls,  to  provide  for 
internal  maintenance  of  a  viable  population  for  4-5  generations. 

If  existing  populations  are  below  this  level,  increasing 
populations  as  quickly  as  possible  will  reduce  the  potential  for 
extinction  within  a  cluster. 

o  Each  population  cluster  should  be  capable  of  maintaining  long-term 
viability  with  minimal  input  from  neighboring  clusters,  although 
some  movement  is  expected  to  occur. 

o  To  reduce  fragmentation  and  increase  overall  capacity,  forest 

within  the  population  clusters  should  be  allowed  and  encouraged  to 
reach  suitable  condition.  Some  silvicultural  treatments  of 
existing  unsuitable  stands  may  increase  suitability  or  replace 
missing  habitat  components  more  quickly. 

o  Each  cluster  should  be  large  enough  to  maintain  viable  populations, 
short-  and  long-term,  with  moderate  losses  to  potential 
catastrophic  events. 

o  Clusters  should  be  placed  throughout  the  National  Forests  to 

provide  for  dispersion  of  northern  spotted  owls  throughout  as  much 
of  a  province  as  possible.  Coordination  with  neighboring 
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landowners,  especially  Federal,  in  developing  range -wide  systems 
will  aid  the  process. 

o  To  provide  connectivity  between  clusters,  clusters  should  be  placed 
to  allow  a  reasonable  probability  of  movement  between  clusters  and 
provide  for  dispersal/movements  through  the  forest  matrix  outside 
centers . 


United  States 
Department  of 
Agriculture 


Forest 

Service 


Washington 

Office 


14th  &  Independence  SW 
P.0.  Box  96090 
Washington,  DC  20090-6090 


Reply  To:  2670/1950 


Date:  October  9,  1991 


Dr.  William  W.  Fox 
National  Marine  Fisheries  Service 
1335  East-West  Highway 
Silver  Spring,  MD  20910 

Dear  Dr.  Fox: 

The  Forest  Service  has  developed  a  Draft  Environmental  Impact  Statement  on 
Management  for  the  Northern  Spotted  Owl  in  the  National  Forests  (DEIS). 

A  copy  of  the  DEIS  is  enclosed  for  your  review.  We  request  your  concurrence 
that  implementation  of  the  alternatives  is  not  likely  to  jeopardize  the 
continued  existence  of  Snake  River  Sockeye  and  Chinook  Salmon. 

Since  rules  were  published  in  1991  in  the  Federal  Register  proposing  the 
listing  of  the  Snake  River  Sockeye  and  Chinook  Salmon  under  the  Endangered 
Species  Act,  we  have  evaluated  the  implications  of  the  DEIS  alternatives 
regarding  these  proposed  species.  The  alternatives  in  this  DEIS  are  standards 
for  owl  protection,  not  a  plan  for  timber  harvest.  The  effects  of  spotted  owl 
management  on  watershed  and  fisheries  values  are  indirect.  The  alternatives 
vary  by  designated  areas  managed  primarily  for  spotted  owl  habitat  and 
therefore,  by  the  degree  to  which  land  disturbing  activities  may  take  place. 
The  most  common  form  of  such  activity  on  National  Forests  within  the  range  of 
the  northern  spotted  owl  is  logging  and  associated  road-building. 

While  water  quality,  riparian  areas,  and  aquatic  habitats  are  assumed  to  be 
protected  by  implementation  of  Best  Management  Practices,  standards  and 
guidelines,  and  mitigation  measures;  there  is  still  an  element  of  risk 
associated  with  logging  and  road-building. 

Episodic  events  such  as  large  floods,  rain-on-snow  events,  and  other  factors 
may  result  in  poor  water  quality  and  damaged  aquatic  habitat.  With  less 
disturbance,  risk  would  be  reduced.  Consequently,  there  would  be  less  risk  as 
the  total  designated  area  managed  primarily  for  spotted  owl  habitat  increases 
across  alternatives. 

Alternatives  A,  B,  and  C,  in  respective  order,  would  afford  greater  degrees  of 
protection  from  risk.  Alternative  D,  the  alternative  with  the  most  designated 
area  managed  primarily  for  spotted  owl  habitat  would  afford  the  greatest 
protection  for  watershed  and  fisheries  resources.  Of  the  alternatives,  this 
would  have  the  least  risk  of  erosion,  reduced  water  quality,  and  potential 
degradation  of  aquatic  habitat. 


Dr.  William  W.  Fox 
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Alternatives  B,  C,  and  D  include  some  existing  logged  areas  within  designated 
areas  managed  primarily  for  spotted  owl  habitat.  In  these  areas,  watershed 
conditions  would  gradually  return  to  those  found  in  undisturbed  forests. 
Aquatic  habitat  would  become  gradually  more  complex,  as  large  wood  falls  into 
stream  channels.  Stream  channels  may  stabilize  depending  upon  existing 
conditions.  Where  populations  of  anadromous  salmonids  are  found,  the 
potential  for  smolt  production  would  increase  as  habitat  conditions  improve. 
Sediment  input  would  decrease  and  water  quality  would  improve  within  and 
downstream  from  the  National  Forests. 

It  is  the  Forest  Service's  assessment  that  implementing  any  of  the  DEIS 
alternatives,  including  preferred  alternative  B  (Interagency  Scientific 
Committee  Conservation  Strategy),  is  not  likely  to  jeopardize  the  continuing 
existence  of  the  proposed  Snake  River  Salmon.  This  letter  documents  our  < 
conferencing  with  you  on  these  proposed  salmonids.  Please  provide  your 
concurrence  with  our  assessment,  or  other  comments,  by  November  27.  Thank  you 
for  your  prompt  attention  to  this  conference. 

Sincerely , 

/s/  F.  Dale  Robertson 

F.  DALE  ROBERTSON 
Chief 

Enclosure 

cc :  Mr.  Merritt  Tuttle,  NMFS 

Regional  Foresters,  R-5  and  R-6 
Station  Directors,  PNW  and  PSW 
Jerry  Hutchins,  EIS  Team 


United  States 
Department  of 
Agriculture 


Forest 

Service 


Washington 

Office 


14th  &  Independence  SW 
P.0.  Box  96090 
Washington,  DC  20090-6090 


Reply  To:  2670/1950 


Date:  December  16,  1991 


Dr.  William  W.  Fox 

National  Marine  Fisheries  Service 

1335  East-West  Highway 

Silver  Spring,  Maryland  20910 

Dear  Dr.  Fox: 

In  a  letter  dated  October  9,  1991,  the  Forest  Service  initiated  an  informal 
conference  regarding  the  effects  of  implementing  the  alternatives  of  a  Draft 
Environmental  Impact  Statement  (DEIS)  on  Management  for  the  Northern  Spotted 
Owl  in  the  national  forests  on  wild  and  naturally  reproducing  sockeye  and 
chinook  salmon  of  the  Snake  River  Basin.  In  that  letter  we  requested  your 
concurrence  that  none  of  the  alternatives  were  likely  to  jeopardize  these 
species  which  were  proposed  for  listing  under  the  Endangered  Species  Act. 

Since  then  sockeye  salmon  have  been  formally  listed  as  endangered  and  there 
are  indications  that  a  decision  regarding  chinook  will  be  made  prior  to  the 
release  of  the  Final  EIS. 

Based  on  the  assessment  included  in  the  DEIS  and  information  in  our  earlier 
letter,  the  Forest  Service  has  determined  that  none  of  the  DEIS  alternatives 
proposed  for  management  of  northern  spotted  owls  are  likely  to  adversely 
affect  wild  and  naturally  reproducing  Snake  River  Basin  sockeye  or  chinook 
salmon . 

We  are  seeking  concurrence  with  our  findings  and  ask  that  you  provide  a  letter 
of  concurrence  or  other  comments  by  December  27. 

Sincerely, 

/s/  James  C.  Overbay 

F.  DALE  ROBERTSON 
Chief 


Enclosure 


UNITED  STATES  DEPARTMENT  OF  COMMERCE 

National  Oceanic  and  Atmospheric  Administration 

NATIONAL  MARINE  FISHERIES  SERVICE 
Northwest  Region 
7600  Sand  Point  Way  N.E. 

Seattle,  WA  98115 


January  7,  1992 


Mr.  Dale  Robertson 
U.S.  Forest  Service 
P.O.  Box  96090 
Washington,  D.C.  20090-6090 

Dear  Mr.  Robertson, 

This  letter  constitutes  our  response  to  the  Forest  Service's 
request  for  conferencing  under  the  Endangered  Species  Act  (ESA) 
on  the  effects  of  the  proposed  actions  analyzed  in  the  "Draft 
Environmental  Impact  Statement  (DEIS)  on  Management  for  the 
Northern  Spotted  Owl  in  the  National  Forests"  (September  1991) . 

It  also  constitutes  our  response  to  the  DEIS  as  a  commenting 
agency,  as  required  by  the  National  Environmental  Policy  Act 
(NEPA) .  Since  the  Snake  River  sockeye  salmon  was  listed  as 
endangered  under  the  ESA  on  December  20,  1991,  this  letter  also 
represents  our  response  to  informal  consultation  on  this  species. 


The  regulations  implementing  section  7  of  the  ESA  require  that, 
if  proposed  species  are  subsequently  listed  or  the  proposed 
critical  habitat  is  designated  prior  to  completion  of  the  actions 
described  in  the  DEIS,  the  U.S.  Forest  Service  should  review 
those  actions  to  determine  whether  formal  consultation  is 
required  (50  CFR  402.10(c)).  However,  should  Snake  River  fall 
Chinook  salmon  and  Snake  River  spring/summer  Chinook  salmon 
become  listed,  consultation  on  these  species  will  not  be 
required,  based  on  the  comments  below. 

Implementation  of  any  alternative  set  forth  in  the  DEIS  is 
unlikely  to  adversely  affect  the  continued  existence  of  Snake 
River  sockeye  salmon,  Snake  River  spring/summer  Chinook  salmon, 
or  Snake  River  fall  Chinook  salmon.  Reasons  include: 

Portions  of  Gifford  Pinchot  and  Mt.  Hood  National  Forests 
adjacent  to  the  mainstem  Columbia  River  are  the  only  areas 
included  in  the  DEIS  that  border  habitat  utilized  by  Snake 
River  sockeye  and  Chinook  salmon. 


1) 
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2)  This  section  of  the  Columbia  River  is  important  for 
migration  of  juvenile  and  adult  sockeye  and  Chinook  salmon 
and  may  be  important  for  rearing  during  downstream 
migration.  Forest  practices  described  in  the  DEIS  should 
have  minimal  impact  on  mainstem  Columbia  River  fish  passage 
and  rearing  habitat. 

3)  Most  of  the  acreage  in  the  areas  adjacent  to  the  mainstem 
Columbia  River  will  be  managed  as  spotted  owl  Habitat 
Conservation  Areas  (HCAs)  with  restricted  timber  harvests 
under  Alternatives  B-D.  Less  acreage  will  be  included  in 
Spotted  Owl  Habitat  Areas  (SOHAs)  under  the  "No  Action" 
alternative,  A. 

4)  Indirect  effects  are  also  unlikely.  Under  Alternatives  B-D, 
the  incorporation  of  the  "50-11-40"  rule  into  management  of 
Forest  Service  lands  not  included  in  the  HCAs  will  help 
reduce  the  possibility  of  increased  timber  harvest  in  these 
areas  to  make  up  for  lost  timber  production  within  HCAs. 
(Alternative  A,  however,  does  not  include  similar 
conditions) .  [The  "50-11-40"  rule  states  that  in  each 
quarter  township  (9  square  miles)  50%  of  the  forest  must  be 
maintained  in  (or  managed  to  achieve)  stands  where  the  trunk 
diameter  at  breast  height  is  11  inches  or  more  and  the 
forest  canopy  is  closed  over  40%  of  the  area] . 

The  preceding  comments  address  only  the  adequacy  of  the  DEIS 
regarding  Snake  River  salmon  species  currently  listed  or  proposed 
for  listing  under  the  ESA.  We  are  also  concerned  about  the 
status  of  other  depleted  stocks  within  the  area  affected  by  the 
DEIS.  The  American  Fisheries  Society  has  listed  214  depleted 
salmonid  stocks  in  the  Pacific  Northwest  (including,  in  part,  the 
species  already  listed  or  proposed  under  the  ESA) ,  some  of  which 
have  spawning  and  juvenile  rearing  habitat  in  areas  affected  by 
the  DEIS,  Fisheries  16:4  (1991).  As  pointed  out  by  the 
Scientific  Panel  on  Late-Successional  Ecosystems  (Gordon,  J. ,  J. 
Franklin,  K.  Johnson,  and  J.  Thomas.  1991.  Alternatives  for 
management  of  late  successional  forests  of  the  Pacific  northwest: 
a  report  to  the  U.S.  House  of  Representatives,  Committee  on 
Agriculture  and  Committee  on  Merchant  Marine  and  Fisheries. 
Washington,  D.C.  Draft.  30  p.  Described  in  DEIS,  page  3&4-119) , 
both  alternatives  A  and  B  (C  and  D  were  not  evaluated)  would 
provide  very  low  to  low  probability  of  maintaining  viable 
populations  of  sensitive  fish  stocks. 

Alternative  D,  which  includes  the  largest  acreage  of  riparian 
area  with  old-growth  forest  characteristics,  offers  the  greatest 
protection  to  these  depleted  salmonid  stocks  (see  p.  3&4-118  of 
the  DEIS) .  Decreasing  protection  is  offered  by  Alternatives  C, 
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B,  and  A,  respectively.  Therefore,  we  recommend  Alternative  D  as 
the  best  alternative  for  protecting  depleted  stocks  that  are  not 
currently  proposed  or  listed  under  the  ESA. 

Thank  you  very  much  for  the  opportunity  to  conference  and  consult 
under  the  ESA  and  to  provide  comments  on  this  DEIS. 


cc:  Kim  Mellen  -  USFS,  Portland 

Dave  Cottingham  -  NOAA 
Pat  Montanio  -  F/PR2 
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